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FOREWORD 


This study is the first of a series which will be concerned with aspects of manpower planning. These 
studies, as they arise from the research program of the Department of Manpower and Immigration will discuss 
such matters as projections of the labour force and of the skills of manpower which will be available in the 
future; projections of the effects of economic growth upon the requirement for manpower, and especially for 
highly trained and skilled manpower, the efficient utilization of human resources, and studies of the mov- 
ements of manpower both international and domestic, and of the behaviour of the labour market. 


This study represents a projection of the requirements for manpower in Canada in 1970. It is an 
assessment of the implications for manpower of the projection of the economy which was made in the First 
Annual Review of the Economic Council. The projection of manpower was made in order to assess the 
investment which would be required in education and training, particularly in the latter, to meet the eco- 
nomic targets which were proposed by the Economic Council. 


The study was begun in the Department of Labour under the direction of J.P. Francis. It has been 
continued under the direction of K.V. Pankhurst in the new and expanded research program of the Depart- 
ment of Manpower and Immigration. Professor Noah M. Meltz of the University of Toronto prepared the projec- 
tion of manpower requirements by industry and by major occupation groups and made a first brief attempt to 
calculate their educational implications. Peter Penz of the Department of Manpower and Immigration has 
revised some of the earlier work and has developed and extended the assessment of the implications for 
education and training of the occupational projections. 


W.R. Dymond 

Acting Director 

Research Branch 

Program Development Service 
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INTRODUCTION 


The study described in the following pages is a projection of the effects of the potential growth of 
the economy upon future requirements for manpower in Canada. Specifically, it assesses the total amount of 
education and training that would be needed in order to provide a sufficient amount of manpower with the 
required skills in each occupation group so that the targets proposed by the Economic Council of Canada 
in its First Annual Review in 1964 can be met. Thus it contributes towards making an assessment of the 
amount of investment in education and training needed to equip the labour force in adequate numbers with 
the skill levels required to bring about the goals proposed by the Economic Council. 


A projection is a way of thinking in an orderly manner about the future in order to provide a basis 
for the decisions which have to be made about the future. In principle, a projection is very simple; it re- 
presents a view of what the economy will be like if a certain set of assumptions is satisfied. The assump- 
tions concern both the structure of the economy and pattern of its behaviour. They also concern the values 
of the variables within the economic system at any time, such as for example the amount of foreign trade, 
the level of unemployment of the total size of the labour force. A projection, therefore, needs to be thought 
of as a package: it is a certain set of future possibilities which will be achieved if a certain set of con- 
ditions is satisfied. The projection, and the conditions upon which it is made, must always be read together. 


Since a projection depends upon a certain set of assumptions, it follows that a different set of as- 
sumptions would yield a different projection. The process of making projections, therefore, is capable of 
providing an orderly and systematic basis for examining the effects of different alternative courses of 
action and so is potentially an extremely valuable instrument in the process of planning and policy making. 


It should be clear that a projection is fundamentally different from a forecast. A projection does 
not, like a forecast, depend upon an expectation that the complete set of assumptions upon which it has 
been made will be exactly fulfilled. It cannot be emphasized too strongly that a projection is not a statement 
about what will happen, nor about what should happen. It is simply a statement about what could happen 
under given conditions. 


Since various different projections can be made using different assumptions, projections are not 
targets, at least not, when they are first made, and no single projection should be taken as a target. A 
target should be established by making a series of different projections in order to examine the assumptions 
upon which each projection is built, and the effect of each of those different possible sources of action. A 
decision can then be made, on the basis of whatever criteria are chosen, about which projection is best. In 
practice, the time and effort required to make even a single projection is so great that there is a danger of 
it being adopted as a target without an examination of the alternative possibilities. 


The projection presented in this study does not therefore necessarily represent the best way of meet- 
ing the goals proposed by the Economic Council. If it turned out to be the best approach after an examination 
of other possibilities, it would be by coincidence. In the study which is presented in this volume, it is 
clear that had different assumptions been made about the rate of growth of the economy, or of certain in- 
dustries, or of the occupational structures chosen within each industry, then different projections would 
have resulted of the amount of investment in education and training required to meet the Economic Council’s 
goals. Had different assumptions been made, they would no doubt have suggested different amounts of 
post-secondary education and training, but it seems clear that the amounts required would still be extremely 
large. Thus the study yields an indication that an increase is required without at the moment being able to 
indicate the precise amount of the increase required. What emerges from this study is that the satisfaction 
of the Economic Council’s goals requires a considerable increase in investment in post-secondary technical 
and vocational training. 


vil 


The process of making even a simple projection is, in practice, extremely complicated, entailing a 
considerable amount of elaborate calculation which is extremely expensive of time and resources. The 
calculations would be considerably more complicated if all of the required data were available and if the 
behaviour of the labour market were fully understood. The complex calculations, however, conceal a good 
deal of ignorance about the behaviour of the economic system; and many of the assumptions which have gone 
into making the projections have had to be chosen for convenience. 


The projection in this volume is very elementary. It is based upon relatively simple assumptions 
which are described. It is also based upon an extremely simple method, the extrapolation of observed recent 
statistical trends, and does not take full or explicit account of the ways in which different parts of the 
economy are linked to each other. In principle, it assumes that changes in the relationships within the 
economy will follow the past pattern of change. 


These considerations of the nature of projection are important, because they determine the use which 
can be made of them. Projections are a method of research and a tool of planning which are still in their 
infancy, although the approach to them is being considerably developed in the next part of the research 
program of the Department which is now under way. The projections contained in this study were designed 
to develop a method which would be used to assess the total effect of economic growth upon the need for 
education and training. It was intended to be used as a guide to the total volume of investment required in 
these areas. Whilst there may be still considerable doubt about the best amount of investment in education 
and training it remains clear that a considerable increase is required. 


In addition, the projection indicates the broad lines of the future changes in the structure of the 
Canadian economy and its occupational composition. Whilst these trends have been calculated as part of 
the process of assessing the total need for manpower, and for investment, and while they do not provide a 
firm basis for assessing the gaps between future requirements and supplies in each occupation, the projec- 
tions nevertheless give some insight into the types and rates of change which are in progress within the 
labour force. They also help to demonstrate the kinds of demands which will be made upon the labour force 
and upon the education and training system by the advance of technology. 


The calculations in the projection have been made in some detail in order to take account of changes 
within the labour force when building up a view of the total requirement for education and training. The 
margins of possible error in the detailed calculations are unlikely to affect the broader conclusions which 
emerge from the study, but they cannot provide a suitable basis for the assessment of the specific man- 
power imbalances within each occupation. 


In the next stage of the research programme of the Department of Manpower and Immigration, work is 
in hand to develop a projection system which may be suitable for making estimates of potential future 
scarcities and surpluses of manpower by occupation. However, although the present projections are far from 
perfect, there is a choice between using no information at all or making guarded use of them. They can be 
used as a broad framework within which more detailed projections may be made for specific detailed oc- 
cupations. 


K.V. Pankhurst 
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SUMMARY 


1. The purpose of this study is to determine the manpower implications of the potential output pro- 
jections for 1970 prepared by the Economic Council of Canada in its First Annual Review. 


2. In addition to the projections prepared by the Economic Council, the data used consisted of: a) 
annual Labour Force Survey data for the industry structure of employment, and the occupation structure of 
employment, and b) decennial census data for the occupation structure of the labour force in each industry 
sector, for the education structure of each occupation group and for the disaggregation of occupation groups 
into classes. 


3. The manpower implications are presented in four ways: 
(a) the industry structure of manpower requirements in 1970, 
(b) the occupation structure of manpower requirements in 1970, 
(c) the required education structure of the labour force in 1970, 
(d) the required education structure of entrants to the labour force between 1961 and 1970. 


4. The Economic Council estimated employment in 1970 in three industry sectors: agriculture, com- 
munity service, and public administration, as well as for the residual commercial, non-agriculture category. 
A more detailed structure of manpower requirements within the commercial non-agriculture sector was ob- 
tained by projecting the trend in annual data of the industry structure of employment for the post-war period 
to 1970. Twelve industry sectors were used. The projections indicate a relatively rapid rate of growth of job 
opportunities in public, utilities, finance and business service, community service and public administration 
(government). The trend in personal service, if based on the relatively recent period, indicates a fairlyrapid 
rate of growth, but if based on the whole post-war period, a rate of increase slightly below that of the labour 
force. There is likely to be somewhat more than average growth in construction and trade, andsomewhat less 
than average growth in manufacturing and transportation and communication. Employment opportunitiesin agri- 
culture and forestry are declining. 


5. The occupation structure of manpower requirements in 1970 was obtained by taking the industry 
estimates together with projections of decennial data on the occupation structure of each industry sector 
between 1931 and 1961. Thirteen occupation groups were used. The overall occupation structure thus pro- 
jected indicates a sharp increase in requirements for professional occupations and relatively rapid growth 
for the clerical and service groups. The primary occupations are projected to experience a substantial de- 
cline, and no significant increases are seen in the case of labourers. The projections of employment oppor- 
tunities for the other occupation groups follow approximately the growth pattem of the whole labour force. 


6. The projection of the required education structure of the labour force was made by extrapolating to 
1970 the education structure in each occupation group in 1941, 1951 and 1961, then aggregating these struc- 
tures for the projected occupation groups. The levels of education used were 0-8 years, 9-12 years and 13 or 
more years of schooling. The results indicate that while the opportunities for those with no more than ele- 
mentary education are increasing in absolute numbers, they are growing much less than the labour force asa 
whole and their proportion of employment is sharply declining. Job opportunities for those with high-school 
education are projected to grow at a rate approximately equal to that of the labour force and for those with 
higher education at a much faster rate. 


7. An alternative projection of the education structure of manpower requirements was also made. It 
involved the projection of the required education structure of the labour force entrants. To do this it was 


1 Economic Council of Canada, First Annual Review, 
(Ottawa, Queen’s Printer, 1964), p. 32. 
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necessary to disaggregate the projection of occupation groups into several hundred occupation classes, 
determine the required net growth of each class between 1961 and 1970, estimate the attrition in each class 
and ascertain the educational qualifications applicable to that group of jobs. The educational qualifications 
were considered in terms of years as well as types of schooling and training. The results suggest that only 
a very small proportion of jobs will be available for young people who have not completed their elementary 
education and high school completion will be required of two-fifths of the entrants. One-sixth should be 
qualified with trade school or apprenticeship training, although part of that requirement might be met by on- 
the-job training. University graduates should make up one tenth of the labour force entrants and another 
one-tenth should have some other form of post-secondary schooling. Nearly half of the latter represent 
opportunities for graduates from institutes of technology. 


8. Because applied manpower economics is still in a fairly primitive stage of development, the 
methodology used in this study is very simple and involves some rather heroic assumptions. Probably the 
most crucial are the assumptions that: a) the industry and occupation structures of employment in the past 
have been determined primarily by the structure of output and by the prevailing technology, rather than by 
labour supply conditions interacting with demand conditions; and b) the structure of output and technology 
are independent of the skill structure of manpower supply. The projection of the required education structure 
of the labour force is based on the assumption that the education structure too is labour-demand determined 
and independent of labour supply conditions. In the case of the projection of the required education structure 
of new entrants to the labour force it was assumed c) that for each skill, a unique set of formal education 
and training qualifications is required, and d) that there is no net inter-occupational mobility. 


9, Because these assumptions are gross over-simplifications of reality, the projections which are 
presented here should be considered as experimental rather than definitive. The reader should not use them 
for economic decision-making, except as very crude guidelines of what might be expected to happen if the 
Canadian economy reached the potential estimated by the Economic Council in its First Annual Review. 
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OUTLINE OF THE PROJECTION METHOD 


In its First Annual Review the Economic Coun- 
cil of Canada set out a projection of the Canadian 
labour force in 1970. From this projection the Coun- 
cil determined how many jobs the economy has to 
provide in 1970 in order to have 97 per cent of the 
labour force employed. The purpose of this paper is 
to project the distribution of the jobs among the 
various industries and occupations, together with 
the educational qualifications required for these 
jobs. In other words, this exercise consists of the 
elaboration of the Council’s projection of the re- 
quired level of employment in terms of manpower 
requirements and their characteristics. 


The projection of manpower requirements in 
this study consists of three main stages. The first 
is to project the future structure of employment by 
industries. The second is to project the occupatio- 
nal structure of each industry; and the third is to 
assess the educational requirements of the pro- 
jected occupational composition. ! 


Requirements by Industry 


If a theoretical model were to be closely follo- 
wed, projections of labour requirements by indus- 
try would be made according to the following steps. 
First, aggregate demand in the economy would be 
projected. Secondly, the industrial structure of 
final demand would be estimated. Thirdly, from this, 
the industrial distribution should be derived by an 
input-output method. Finally, the industrial break- 
down of employment would be obtained from the 
structure of output and a related set of projections 
of labour productivity in each industry.2 However, 
this method was not entirely feasible and a short- 
cut approach was taken by simply projecting the 
percentage distribution of employment by industry. 
There are three reasons for not adopting the theo- 
retically more appropriate method outlined above. 


1 For a discussion of a number of different methods of 
making manpower projections see: Ozay Mehmet, Me 
thods of Forecasting Manpower Requirements (Ontario 
Department of Labour and the Centre for Industrial 
Relations of the University of Toronto, Toronto, 1965). 


2 The factors determining labour productivity, i.e. tech- 
nical conditions of production and relative factor pri- 
ces, are discussed in Meltz, Changes in the Occupa- 
tional Composition of the Canadian Labour Force, 
1931-1961, Economics and Research Branch, Depart- 
ment of Labour, Occasional Paper No. 2 (Ottawa, 
Queen’s Printer, 1965), pp. 3-5. 


First, the employment projection made by the Eco- 
nomic Council, and which formed the starting point 
for this study, was derived from a projection of the 
labour force taking account of the objective of an 
employment rate of 97 per cent rather than from a 
projection of realoutput. Secondly, the data required 
for an inter-industry input-output analysis are avail- 
able at present only for the years 1949, 1956 and 
1959. These tables were prepared by DBS. A more 
elaborate model, based on 1961, is being prepared 
by DBS, and it would be precarious to derive projec- 
tions to 1970 from them. Thirdly, productivity rates 
in the various industries are subject to variation, 
and time trend projections are of relatively little 
value until such time as the more important deter- 
minants can be quantified. The last two items indi- 
cate the many pieces of basic research which have 
to be undertaken before adequate projections can 
be made. 


The structure of employment by industry was 
projected by making linear extrapolations of the 
share of each industry of aggregate employment. 
In most industries much of the deviation of their 
percentage component in total employment from the 
linear trends can be explained statistically using 
the concurrent overall unemployment rate. Since the 
unemployment rate is probably as good an indicator 
of cyclical activity as any other available quanti- 
fied variable, the introduction of the unemployment 
rate as an independent variable in the regression 
analysis of the industrial structure of employment 
provides a form of implicit cyclical adjustment for 
the industrial structure of output and productivity 
combined, 


Requirements by Occupation 


Having calculated manpower requirements by 
industry group, the next stage was to project the 
required occupational structures of those industry 
groups in terms of thirteen major occupation groups. ? 


3 The decennial population census classifies occupations 
at three levels: major group, class and title. Manpower 
in Canada, 1931 to 1961—Horizontal Statistics of the 
Canadian Labour Force, Department of Manpower and 
Immigration, which provides the occupational data for 
this study, classifies the labour force according to 117 
occupation classes and 13 major occupations groups. 
The 117 comparable occupation classes compare with 
280 total occupations in the 1951 cencus classification 
manual. 


The determinants of the occupation structure of 
an industry have been conceived in economic theo- 
ry as the level of the output of the industry’s firms, 
its technical conditions of production and the rela- 
tive prices of the different types of labour and other 
factor inputs, whether complementary or substitu- 
table. Relative factor prices, however, introduce the 
problem of circularity in that they are generated by 
the interaction of factor demand and supply and, in 
turn, are determinants of factor demand and supply. 


For this reason most studies of manpower require- 
ments do not take into account the wage rates or 
other factor prices and thereby exclude the equili- 
brating function of labour and other factor markets. 
The relationship between the occupation structure of 
an industry and the scale of production of the va- 
tious firms in the industry has not been explored 
either, because of the statistical problems of 
disaggregating the data sufficiently and the fact 
that, to a large extent, the scale of operations will 
be reflected in the technical conditions of produc- 
tion anyhow. 


This leaves us with the hypothesis suggested 
by H.S. Parnes,‘ that technology is the main de- 
terminant of changes in the structure of occupa- 
tions and that technology, the occupation structure 
and labour productivity are all correlated. The pro- 
blem here is that technology is a rather general and 
vague term which should really be broken down into 
conceptual sub-components. It has not yet been 
possible to devise a satisfactory measure for it. 
The immediate alternative would be to project the 
occupation structure as a function of its hypothe- 
sized correlate, that is, labour productivity. How- 
ever, there is no indication that labour productivity 
by industry follows a significantly more consistent 
trend than the respective occupation structures 
themselves. 


For these reasons neither technology nor pro- 
ductivity were explicitly considered as variables in 
the occupation structures. It has therefore been as- 
sumed that these factors—and thus also the occu- 
pation structures—bear some relation to time. Since 
productivity generally grows along a logarithmic 
rather than a linear trend,® this would imply that, 
if the occupational composition of employment by 
industry is linearly related to industrial producti- 
vity, the percentage occupational composition will 


“ Forecasting Educational Needs for Economic and 
Social Development (Organization for Economic Co- 
Operation and Development, Paris, 1962). 


5 A linear growth in productivity would mean a decli- 
ning rate of growth in productivity. 


change logarithmically with respect to time. How- 
ever, the lineartime trend projections of the occupa- 
tion structure by industries, which. have actually 
been used and, which in effect imply declining pro- 
ductivity growth rates, are justified on the basis 
that in a seven-year interval the difference between 
a linear and a logarithmic trend is probably negli- 
gible when compared to the random deviations from 
either trend. 


Finally, the basic assumption which is implied 
in the concept of manpower requirements must be 
made, namely, that the relationship between tech- 
nology and the occupational structure is unique for 
each industry and that there is no significant sub- 
Stitutability within this structure at any given level 
of technology. 


Educational Requirements 


The third stage is to assess the numbers of 
people required at various levels of education to 
satisfy the projected occupational composition. 


The concept of required educational qualifi- 
cations can be interpreted in either of two ways: (a) 
a worker requires a certain educational background 
to be able to perform a certain job or productive 
function (functional requirements); (b) a job appli- 
cant requires a certain education to be accepted by 
employers (employer requirements). The latter may 
be greatly influenced by supply conditions, since 
employers may look for the best educated applicants 
rather than those who merely have the functionally 
necessary background. Aside from these two alter- 
native interpretations, there is the additional pro- 
blem of whether educational requirements are to be 
stated either (1) in terms of the years required in 
the various parts of the prevailing education sys- 
tem, or (2) in terms of the necessary subjects and 
skills that have to be mastered. In the former case, 
if the system does not provide for certain subjects 
orskills, this deficiency cannot be expressed in the 
projection, nor does it make possible the separation 
of the economic, or functional, component of edu- 
cation from a residual component which must then 
have either a cultural justification or be regarded 
as superfluous. However, in these projections, the 
educational system is taken as given, and require- 
ments are stated in terms of years and types of 
schooling. Furthermore, a functional approach to 
education must await the Canadian version of the 
Dictionary of Occupational Titles. Consequently, 
employer expectations are taken as the main rele- 
vant criterion. 


The projection of educational requirements was 
derived from the projection of occupational require- 
ments by two methods. One of them is consistent 
with the approach used in the two previous stages of 
projection. It involves projecting the percentage dis- 
tribution of persons in each occupation group by 
the educational level attained. The heterogeneity of 
educational levels in each occupation group can 
reflect both the heterogeneity of skills within the 
occupation group and the heterogeneity of educatio- 
nal avenues to each homogeneous occupational 
unit. To the extent that it does the former, it is a 
refinement of the second stage of the projection, 
that is, of the projection of skills, in terms of oc- 
cupations, by industries. However, instead of pro- 
jecting education by occupation by industry, that 
is, a three-dimensional matrix, whichshould be 
done if the skill structure that can be identified by 
the structure of educational qualifications within 
each occupation group varies by industry, only the 
aggregate occupation structure has been broken down 
by education levels. This is justified on the basis 
of the assumption that this education-specific skill 
structure in each occupation is similar for all in- 
dustries, or, at least, that the variety of such skill 
structures is randomly distributed between industries 
in which employment is growing rapidly and those 
in which it is growing slowly or declining. 


The projections in the two previous stages, 
however, were based on the assumption that em- 
ployment by industry and occupation was primarily 
demand-determined. In the case of the level of 
education attained the supply determinant is pro- 
bably much more dominant than in the two earlier 
projection stages. Consequently, an alternative 
approach, which is much less affected by supply, 
has been applied. It consists of attributing unique 
required educational level to each occupation class. 


These assumed levels were selected, under advice, 
on the basis of what educational qualifications were 
considered to be functionally necessary to perform 
the typical tasks of each occupation as well as 
what was thought to be acceptable to employers 
in the 1960’s. 


However, since the educational levels current- 
ly being required are, in many cases, not likely to 
have applied to those who were in the labour force 
before this decade, they have been applied only to 
the estimates of the number of entrants required 
during 1961-70. The number of entrants required by 
occupation have been estimated by adding the es- 
timates of the net growth (derived from the projec- 
tion of total employment, of its industry break-down, 
and of the coefficients of the industry-occupation 
matrix) to estimates of attrition, based on the 1961 
age structure of the occupation. 


While employer standards will be shaped toa 
certain extent by supply conditions, the latter me- 
thod is more consistent with the manpower-requi- 
rements approach than the projection of the educa- 
tion-occupation matrix. In addition, it has the very 
important advantage that it does not have to specify 
education solely in terms of the number of years of 
schooling, but can specify various types of educa- 
tion which are not available in historical data. Of 
course, it has the significant drawback that it is 
heavily based on discretionary judgment, and more 
or less educated guesses. Consequently, it must 
be realized that the results are no more than a 
crude first approximation and that a very important 
part of the value of this exercise is to bring out 
problems which have to be solved by additional 
research, one of them being the specification of 
educational requirements for the various occupa- 
tions. 


CHAPTER II 


INDUSTRY STRUCTURE 


The Economic Council Projection 


In 1964-65, the Economic Council of Canada 
made a projection for 1970 of output in four major 
industry sectors required in order to ensure that no 
less than 97 per cent of the labour force will be 
employed. This was based on the projection of the 
working-age population in 1970 by age and sex 
which was derived from a projected age-sex struc- 
ture of mortality rates and projections of gross im- 
migration and gross emigration and their age-sex 
structures.’ Gross immigration was assumed to be 
115,000 in 1964 and 125,000 in the following years, 
‘and gross emigration was assumed to be 75,000 
each year.? The size of the labour force in 1970 
was then obtained by applying a projection of age- 
sex-specific participation rates to the population 
projection.® By applying the 97 per cent employment 
target the objective in terms of absolute numbers of 
employed was obtained. This figure was then broken 
down into the agricultural, public administration, 


1 See: Y. Kasahara, ‘‘Population Projections to 1970’’, in 
F.T. Denton et al., Population and Labour Force Pro- 
jections to 1970, Staff Study No. 1, Economic Council 
of Canada, December 1964 (Queen’s Printer, Ottawa, 
1965). 


? The concept of ‘‘gross emigration’? apparently includes 
the net effect of the flow of returning residents. The 
sex breakdown of gross immigration was projected on 
the basis of the assumption that in 1966-70 the num- 
bers of males and females would be equal and in1964 
and 1965 the sex structure would reflect the movement 
from the ratio in 1963 to the projected equality in 1966. 
The age structure for each sex was determined on the 
basis of the observed distribution in 1954-63. The age- 
sex structure of ‘‘gross emigration’’ was based on the 
U.S. statistics on Canadian-born immigrants. 


See: F. T. Denton and S. Ostry, ‘‘Labour Force Pro- 
jections to 1970’, in F.T. Denton at al., Population 
and Labour Force Projections to 1970, Staff Study 
No. 1, Economic Council of Canada, December 1964 
(Queen’s Printer, Ottawa, 1965). Since the completion 
of the first draft of this publication and the computa- 
tions for it, the Economic Council has published a new 
set of population and labour force projections (Wolfgang 
M. Illing et al., Population, Family, Household and 
Labour Force Growth to 1980, Staff Study No. 19, Econ- 
omic Council of Canada, September 1967 (Queen’s 
Printer, Ottawa, 1967). On the basis of assumptions 
about immigration and the female. participation rate, 
Which are significantly different from those used by 
Denton, Kasahara and Ostry, the civilian labour force 
was projected to be 2.7 per cent higher than the Denton- 
Kasahara-Ostry projection. Even the lower alternative 
projection of the 1967 Staff Study is still 1.2 per cent 
higher than that of the 1964-65 Staff Study. The implica- 
tions of these discrepancies are discussed in footnotes 
in the relevant pages below. 


community services and commercial non-agricultural 
sectors,‘ as is shown in Table 1 and Figure 1. 


Employment in agriculture was obtained by 
projecting the logarithmic trend of agricultural em- 
ployment during the whole postwar period (up to 
1963) to 1970. Employment in public administration 
was projected from the basic assumptions that (1) the 
potential output® of all levels of government com- 
bined, excluding defence, would rise at a rate 
slightly faster than the average for 1946-63 and (2) 
output per man would remain constant at the 1957-63 
average. The projection of employment in community 
service was derived from the assumptions that (1) 
potential output would increase at a rate which is 
more rapid than in the first 10 postwar years, but 
slightly slower than in 1956-63, (2) average hours 
of work per man would decline along the extrapola- 
tion of the (apparently logarithmically) regressed 
post-war path, and (3) output per man-hour would 
remain constant at the 1963 level. 


The projection of employment in the commercial 
non-agricultural sector was then simply taken to be 
the residual. However, this last component —too 
heterogenous for manpower projections—had to be 
broken down into industry sectors. The remainder of 
the chapter describes how the breakdown was ob- 
tained. 


The Data 


The data that were used by B.J. Drabble in his 
projection of employment by the four industry sec- 
tors were obtained from the Dominion Bureau of 
Statistics’ Labour Force Survey. While Labour Force 
Survey data are subject to sampling errors, it is pre- 
ferable to decennial population Census data be- 
cause it is provided on a monthly basis and can 
therefore be converted into annual averages. In 
addition, the surveying is conducted by more expe- 
rienced interviewers. 


“B.J. Drabble, Potential Output 1946 in 1967, Staff 
Study No. 2, Economic Council of Canada, December, 
1964 (Queen’s Printer, Ottawa, 1965). If the Illing 
projection of the labour force had been used, the 
figure for employment in the commercial non-agricultural 
sector would be 3.8 per cent higher than the Drabble 
figure which was used. 


5 ‘Potential’? is defined as the level of activity at 
which 3 per cent of the labour force are unemployed. 


TABLE 1 
Civilian Employment by Industry Sector for Canada 1946 - 1963 With a Projection for 1970 


Numerical Distribution (’000) Percentage Distribution 


Year ; Com- Commercial A ’ Com- Commercial 
ae munity Non- Total eo ae munity Non- 

ee Service Agriculture oad ears Service Agriculture 

Historical Data 
1946 4639 1174 25) 203 3007 100.0 2553 pine) 4.4 64.8 
47 4302 ps Ge Ga DFS 207 3209 100.0 Sell Sa 4.3 66.9 
48 4863 1085 262 220 3296 100.0 PIES 5.4 4.5 67.8 
49 4969 1072 262 237 3398 100.0 21.6 ples) 4.8 68.3 
50 4949 1008 284 252 3405 100.0 20.4 foie ae 68.8 
1951 5063 930 284 269 3580 100.0 18.4 5.6 Seve! TES 
52 5146 886 269 293 3698 100.0 72) Se) Back 71.9 
53 5235 ; 858 272: 320 3785 100.0 16.4 Died, 6.1 Deo 
54 5243 878 280 339 3746 100.0 Ge 7 5.3 6.5 WLS 
55 5364 819 287 360 3898 100.0 Loss 5.4 6.7 72.6 
1956 5585 776 299 387 4123 100.0 13.9 5.4 6.9 73.8 
Swi $725 744 299 420 4262 100.0 13.0 Sid VANS) 74.5 
58 5694 yale S19 448 4215 100.0 ASS S20 7.9 74.0 
59 5855 692 349 498 4316 100.0 Pes 6.0 8.5 TS 
60 5955 675 372 563 4345 100.0 les 6.2 9.5 73.0 
1961 6049 674 382 599 4394 100.0 Mal 6.3 9.9 OPE: 
62 6217 653 390 658 4516 100.0 LOC 6.3 10.6 1220 
63 6364 641 387 675 L 4661 100.0 10.1 Gul 10.6 Ted 
rojection 
1970 7883 543 542 | 993 5805 100.0 6.9 6.9 12.6 73.6 
1970 | 7383 | | 


SOURCE: B., J. Drabble, Potential Output 1946 to 1970, Staff Study No. 2, Council of Canada (Queen’s Printer, Ottawa, 1965), Tables 
23 and 24. 


FIGURE 1 


PERCENTAGE DISTRIBUTION OF TOTAL EMPLOYMENT(?) BY INDUSTRY SECTOR 
IN CANADA 1931-1963 WITH A PROJECTION TO 1970 
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(1) The decennial FIGURES, 1931-1961 are Labour Force Data (EMPLOYED PLUS UNEMPLOYED) 


Sources: The decennial Figures, 1931-1961, were prepared by the Economics and Research Branch, 
Department of Labour on the basis of Census data. The annual figures, 1946-1963, and the 
projection for 1970 are based on Table 1. 


TABLE 2-A 


Numerical Distribution of Commercial Non-Agriculture Employment by Industry, for Canada, 1931 -61, 
1946 -63 with Projections to 1970 
(7000) 


Census (Labour Force) 
(7000) 


Labour Force Survey Data (Employment 
vOb0) (Employ ) 


Industry 1946 


Total Commercial 


Non-Agriculture 2,668 | 3,718] 4,500 
Forestry 94 130 108 
Fishing $1 pl 35 
Mining 93 104 119 
Manufacturing 966 | 1,361 1,487 
Construction 220 351 466 
Utilities 26 62 70 


Transportation and 


Communication 267 403 455 
Trade 465 710 928 
Finance 90 144 229 
Recreation 18 29 40 
Business Service 12 59 120 
Personal Service 366 314 443 


Labour Force Survey Data (Employment 
Sbo5 (Employ ) 


Industry 1954 1955 1956 1957 1958 
Total Commercial 
Non-Agriculture 3,746 | 3,898 |4,123 | 4,262 | 4,215 
Forestry 91 113 118 105 85 
Fishing 24 22 20 2A 16 
Mining 102 109 117 118 107 
Manufacturing 1232613731 E43 Sai] 402 nl e459 
Construction 334 368 412 438 427 
Utilities 61 62 67 73 78 
Transportation and 
Communication 397 403 433 438 429 
Trade 828 844 882 899 913 
Finance 169 173 194 206 211 
Recreation 27 28 28 30 a2 
Business Service 63 74 81 93 92 
Personal Service 326 325 337 352 369 


For these reasons Labour Force Survey data 
were also used in the disaggregation of the commer- 
cial non-agricultural sector. The annual historical 
data are shown in Table 2 along with the comparable 
Census data. The original Census data required 
extensive disaggregation and subsequent reag- 
gregation in a different way to make them compara- 
ble between the various Census years. A graphic 
comparison of the trends according to Census data 


with those according to Labour Force Survey data is 
provided in Figure 2. 


The Projection Method 


The break-down of the employment projection 
for the commercial non-agricultural sector into 
smaller industry divisions was obtained by two 


1947 1948 1949 1951 1952 1953 


69 115 97 83 
26 =30) 28 26 
84 79 92 91 
1,303 1905 17333 1,384 
of O/ 348 338 347 
45 51 58 58 
364 398 421 423 
647 718 785 816 
144 154 162 165 
29 29 2 28 
47 54 60 62 
283 282 308 3.04 
1970 Projections 
(000) 
1946-63] 1952-63 
| 
4,316 4,394 | 4,516 | 4,661 5,805 5,805 
94 74 81 85 75 
15 23 25 21 19 
88 81 Op 95 61 
1,494 1,5'1.5,| 15567. 1,614 1,797 1,999 
442 429 450 620 583 
75 82 85 127 124 
445 446 455 eye 504 
946 1,002 1,019 bee) // 1,248 
216 248 254 341 365 
29 ahi SH, 47 42 
99 LEE 120 181 188 
Si 420 452 545 598 


statistical operations. In the first operation, the 
historical relationship in the postwar period of the 
percentage of commercial non-agricultural employ- 
ment in each industry sector to time (i.e. the trend) 
and to overall unemployment was obtained by re- 
gression analysis. For each industry sector, a re- 
gression analysis was applied to three alternative 
sets of relationships: (a) percentage employment in 
the industry as a function of time, (b) percentage 
employment as a function of time and the overall 
unemployment rate, and (c) percentage employment 
as a function of time, the unemployment rate and 
the squared value of the latter. ° 


© These calculations were run on the University of Toronto 
computer. The material was programmed by Mr, Uri 
Possen, a graduate student in the Department of Poli- 
tical Economy, University of Toronto. 


Industry 


Total Commercial 


TABLE 2-B 


Percentage Distribution of Commercial Non-Agricultural Employment by Industry, For Canada, 1931 -61, 
1946 -63 with Projections to 1970 


Census Data (Labour Force) 


Labour Force Survey Data (Employment) 


1946 1947 1948 


Non-Agriculture 100.0 | 100.0 | 10 100.00 |100.00 100.00 |100.00 | 100.00 
Forestry 4.3 S25 2.94 3.19 2.61 2.19 
Fisting ; 5 ASE -83 os -69 
Mining Seo) 2.24 2.19 2.48 2.40 
Manufacturing 32.0 38.44 | 38.80 S742 MS S189 36.55 
Construction 1770 8.67 9.65 9.10 9.16 
Utilities 1A al 1.24 1.41 1.56 1453 
Transportation and 

Communication 122 1125 TAOS 11.34 jp Uy 
Trade alfa 19.67 19.90 | 21.14 DAS55 
Finance 4.1 4.24 4.27 4.36 4.36 
Recreation -8 85 -80 86 wi’ 
Business Service Ace 1.39 1.50 1.62 1.64 
Personal Service 14.2 8.40 7.82 8.29 8.03 
Unemployment Rate Dao) 2.4 2.9 3.0, 

Labour Force Survey Data (Employment) 1970 Projections 
1954 1955 1956 1957 1958 ine 1960 1961 1946 =09'| (EAA 
Trend Trend 
Total Commercial | 

Non-Agriculture 100.00} 100.00] 100.00} 100.00 | 100.00 | 100.00 | 100.00 | 100.00 100.00 | 100.00 
Forestry 2.43 2.90 2.86 2.46 2502 2ars Dos 1.96 1.46 1530 
Fishing 204i) 1 510 -48 49 38 A) .39 «41 ae/ Aisi?) 
Mining Py Pr? 2.80 2.84 PR Uf 2.54 2.04 2.14 1.80 1.63 1.05 
Manufacturing 35.38] 35.21] 34.80] 34.98] 34.59] 34.62] 33.83] 34.47 30.96 34.43 
Construction 8.91 9.44 9.99} 10.27} 10.12} 10.24 9.62 9.24 10.68 10.05 
Utilities 1263 1.59 1.62 I yfAl 1.85 1.74 1.68 175 29) 2°13 
Transportation and 

Communication LOTSONLOSS4 | 10; SO 1052 710s 1 7) ie LOLSia Onli, 9.83 9.49 8.68 
Trade D2509i| S21CO Sie 24239 a2 AC OSs el O Supe ao Zale eee on meer 24.06 21S 
Finance 4.51 4.57 4.70 4.83 5.00 5.01 5.20 5.44 5.86 6.29 
Recreation AIP AMP 68 .70 ho OW, .74 215 -81 ies 
Business Service 1,63 1.90 1.96 2.18 2.18 2.29 2535 2.41 Sonl 323 
Personal Service 8.70 8.34 8.17 8.25 8.75 8.62 9.07 9.58 9.38 10.30 
Unemployment Rate 4.6 4.4 3.4 4.6 7.0 Veg (3.0 3.0 
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FIGURE 2 


PERCENTAGE DISTRIBUTION OF COMMERCIAL NON-AGRICULTURAL EMPLOYMENT BY 
INDUSTRY GROUP IN CANADA 1931-1961, 1946-1963, WITH PROJECTIONS TO 1970 
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The historical data, 1946-63, on which the re- 
gression analyses are based are given in Table 2. 
Two alternative time periods were used in the es- 
timation of the relationships of the industry em- 
ployment percentages to the various combinations 
of determinants: (i) 1946 to 1963, and (ii) 1952 to 
1963. The regression coefficients, the coefficients 
of determination and the Durbin-Watson measure of 
interrelatedness for the alternative combinations of 
determinants and the alternative time periods are 
given for each industry sector in Table 3. 


Once these relationships were determined, the 
second operation was performed. With the regression 
coefficients that were obtained in the regression 


analyses and the assumption that the unemployment 
rate in 1970 will be 3 per cent, the percentage 
employment in each industry sector was extrapolated 
to 1970. The results are given in the second last 
column in Table 3 and in the last column the per- 
centage extrapolations are converted into absolute 
numbers.’ 


Of the three combinations of determinants for 
industry sector and alternative historical 


period, one was selected and the corresponding 


each 


7If the Illing projection of the labour force had been 
used, each one of the figures in the last column of Table 
3 would have been larger by 3.8 per cent. 


TABLE 3 


Civilian Employment by Industry Sector For Canada, 1946 - 63, 
With a Projection to 1970 


Es} a Extrapolation 
Industry Coefficients Test of Fit ES of Employment 
é Constant Oo 2 1970 
and period Tare > © to 
of Analysis O iS Nou 
ae ve (7000) 
Forestry x 1.46 85 
1946 - 1963 2.07 121 
POS) 119 
1952 -1963 x 1.30 75 
AY 74 
1.03 60 
Fishing -16 9 
1946 - 1963 x Aol 21 
ails) 9 
1952 - 1963 x OD 19 
-70 41 
-66 38 
Mining 1.82 106 
1946 - 1964 1.82 Ee 
oe 1.63 
1952 - 1963 1,05 ae 
-68 
5s} 10 
Manufacturing x 30.96 1797 
1946 - 1963 tn 2 nie 
1952 - 1963 32.94 1912 
x 34.43 1999 
34.65 2011 
Construction x 10.68 620 
1946 - 1963 ree ae] 
1952 - 1963 x ae eee 
9.64 560 
Utilities 
1946 - 1963 2.16 A 
2.14 
> 2.19 127 
1952 - 1963 x aS a 
1.89 110 


12 


0 


Transportation and 


Communication a S19 ~.0010 -_ 
1946 - 1963 nee S -.0008 -.0008 
220 -.0007 -.0035 
1952 - 1963 1193 -.0013 — 
1199 =, 0011 -0006 
1349 -.0008 .0078 
Trade 1946 -1963 .1905 0020 — 
.1903 0020 .0001 
.1950 0021 =/0023 
1952 - 1963 2082 0008 — 
2065 0001 .0021 
2086 -0001 .0009 
Finance 0382 .0009 - 
1946 - 1963 0373 .0007 .0005 
-0413 .0008 -— 0015 
1952 - 1963 0347 -0011 Ao 
0345 0011 0003 
-0387 .0011 .0013 
Recreation -0082 -.0001 - 
1946 - 1963 .0084 -.0000 -.0001 
0104 -.0000 COLON EAL 
1952 - 1963 0073 .0000 as 
.0074 .0000 0001 
.0102 0001 .0014 
Business Service .0109 -0008 — 
1946 - 1963 0105 .0008 .0002 
.0114 .0008 -,0002 
1952 - 1963 .0096 .0009 — 
.0095 .0009 .0001 
.0090 .0009 .0003 
Personal Service .0813 .0005 = 
1946 - 1963 .0775 -.0000 .0022 
.0790 -.0000 0014 
1952 - 1963 .0705 0013 - 
0699 0011 .0006 
.0750 .0012 .0018 
ae 


528 


= .88 551 
.0003 .88 1.40 565 
= .82 1 x 8.68 504 

= .82 .93 9.06 526 
.0007 .88 1.55 9.78 568 
= uD .78 24.05 1396 

zs 71 .78 x 24.06 1397 
.0002 .69 i 24.24 1407 
= 23 1.16 22.82 1325 

eS .38 1.09 x 21.50 1248 
.0001 .30 1.10 21.47 1246 
= .93 .67 6.07 352 

= .94 a7 5.63 327 
,0002 .94 .88 x 5.86 341 
= .97 1.75 6.22 361 

ys .97 tase x 6.29 365 
.0002 .98 2.06 6.26 363 
= ft .93 1.01 59 

3 .07 1.05 x .81 47 
0001 15 1.36 .80 46 
es -.19 1.10 x £73 42 

* -.29 ae .71 41 
.0001 -.25 1.70 94 55 
= £97 91 3.09 179 

mae .97 122 x B11 181 
.0000 .97 1.32 3.08 179 
& .96 1.39 3204 186 

= .96 1.53 x 3.23 188 
.0000 .96 1.50 3.24 188 
= .23 .86 x 9.38 545 

= .36 a7 8.41 488 
.0001 31 59 8.41 488 
ee .69 1.66 x 10.30 598 

Bs .67 1.36 9.92 576 
.0002 .64 1.43 10.14 589 


extrapolation considered at the appropriate projec- 
tion. The selection was madein a discretionary 
manner by applying the following three criteria: 1) 
maximizing the correlation coefficient, 2) obtaining 
a Durbin-Watson statistic as close to 2 as possible, 
and 3) ensuring the reasonableness of the projection 
on the basis of comparisons with the trend in the 
corresponding Census data and intuitive judgments. 
At the same time, the selected extrapolations had 
to meet the constraint of adding up to 100 per cent. 
They are indicated by ‘‘X’’ in Table 3 and compi- 
led in Table 2. In Figure 2, only the 1952-63-70 pro- 
jections are represented. 


The Projection Results and Evaluation 


Of the two sets of projections it was decided to 
use the one based on the 1952-63 trends because 
they would not be affected by any possible dis- 
tortions in the immediate postwar years due to the 
change-over from a war-time to a peace-time economy 
and they ‘would better reflect more recent deve- 
lopments.® In some of the industries, considerable 


® Another reason for not using the 1946 to 1963 trends 
concerns the reliability of the earlier data. The Labour 
Force Survey was first introduced in 1946, and some 
statisticians believe the employment data by industry 
for the first few years are not as reliable as those 
obtained later, especially after 1952, when the survey 
changed from a quarterly to a monthly basis. 
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discrepancies occur between the two projections. 
The 1952-63-70 projection is significantly higher for 
manufacturing and considerably lower for trade than 
the 1946-63-70 projection. In relative terms, it is 
also noteworthy that the 1952-63-70 projection in- 
volves a significant decline for employment in 
mining between 1963 and 1970 while the 1946-63-70 
projection implies a sharp increase. These dis- 
crepancies indicate that the trends are by no means 
unambiguous and that the 1952-63-70 projections 
must be used with caution.’ 


Furthermore, it should be noted that these trend 
projections do not take account of the manpower 
implications of the investment requirements to ful- 
fil the output target of the Economic Council. If a 
projection method had been used in which the in- 
dustry structure of output was first determined and 


° As a matter of fact, in the case of mining, not only is 
the 1946-63-70 projection probably much closer to the 
likely employment in 1970 than the significantly lower 
1952-63-70 projection, but according to a study by Mr. 
V. K. Comar (‘‘Manpower Requirements in the Mining Ine 
dustry in Canada in 1970’’, Department of Manpower and 
Immigration, 1967, unpublished) the 1946-63-70 projec- 
tion is still only about two-thirds of the employment 
which the more sophisticated projection of the Comar 
study indicates. 


adjusted to include the construction and manufac- 
turing components of the investment requirements, 
it is very likely that, in the resulting projection of 
manpower requirements by industry, construction 
would have been considerably higher and manufac- 
turing somewhat higher than in the above trend 
projection. 


Nevertheless, the projection does indicate the 
general outlook for the future development of man- 
power requirements by industry. Thus, manpower 
requirements in public utilities, finance and busi- 
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ness service, community service and public ad- 
ministration (government) are growing faster than 
overall employment, and the increase of the con- 
struction sector will probably be no less than that 
for all industries. Manufacturing and transportation 
and communication, on the otherhand, are not likely 
to significantly exceed the aggregate growth rate 
and allindications point to adecline in agriculture’s 
and forestry’s share of total employment. In the 
case of the other industries, the evidence is more 
ambiguous. 


CHAPTER III 
OCCUPATION STRUCTURE 


The occupation structure of employment has 
been derived by projecting the trend in the percent- 
age occupation structure in each industry and 
applying it to the projections of the industry 
structure of employment obtained in the previous 
section, This involved some important data prob- 
blems. 


The Data 


In this stage of the projections, decennial 
Census data rather than Labour Force Survey data 
wereused. lhis change in data sources was neces- 
sary because only the Census provides complete 
cross-tabulations of occupations by industries.The 
Labour Force Survey data contain sampling errors 
which are too large to ensure sufficient 


ability at the level of detail that such a cross- 


reli- 


tabulation requires. 


As in the case of the industry breakdown of 
the Labour Force data in the Census, extensive 
work also had to be devoted to making the occu- 
pation distribution comparable as between 1931, 
1941, 1951 and 1961. The basis for comparability 
consisted of the industry and occupation classif- 
ication systems used in the 1951 Census. In 
adjusting the occupation data,not only did the 
occupation groups have to be broken down and 
and then re-grouped according to the 1951 classi- 
fication, but some of the occupation classes had to 
be disaggregated according to the industries in- 
volved and the worker status of the persons, 


Two residual categories, ‘‘industry unspeci- 
fied’’ and ‘‘occupation not stated’’, had to be 
given special consideration. Since they are mean- 
ingless in terms of manpower requirements, they 
were excluded from the percentage distributions 
of employment by industries and by occupations.’ 
This implies that it is assumed that the breakdown 
of ‘‘industry unspecified’’ group corresponds to the 
percentage distribution of the specified industries, 
so that the unspecified group could be propor- 


tionately distributed among the specified industries. 


Similarly, the above method contains the implicit 


1 For this reason the percentage occupation structures of 
each industry are not quite the same as those shown in 
Manpower in Canada, 1931 to 196 1—Historical Statistics 
of the Canadian Labour Force, by Noah M. Meltz, pus 
blished by the Department of Manpower and Immigration. 
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assumption that the composition of the ‘‘occupation 
not stated’’ group is such that it can be propor- 
tionately distributed among the stated occupation 
groups. Since there information in 
this respect, these assumptions are as good as 
any other and more convenient. 


is no turther 


The Projection 


The projected 1970 structure of occupation 
groups in each industry is the extrapolation of the 
trend of the percentage distribution in the industry 
in the years 1931,1941, 1951 and1961. Because there 
are only these four sets of historical observations 
the type of regression analysis used in the projection 
of the industry structure of employment could not be 
applied at this stage of the projections. Instead, 
the extrapolations were made in a discretionary 
manner using as informal criteria, first, the mini- 
mization of the deviations of the observed data from 


, 


the linear trends to be projected and, secondly, the 
consideration of special factors in certain indust- 
ties. In addition there was the constraint that the 
projections for all the occupation groups had to add 
up to 100 per cent in each industry sector. 


This approach does not directly allow for the 
cyclical sensitivity of the industries’ occupation 
structures of employment, as the regression analy- 
sis in the previous stage did for the cyclical 
sensitivity of the industry structure of employment 
by including the overall unemployment rate in the 
regression equation. To reduce this problem, the 
percentage occupation structure of the labour torce 
in each industry was used as a proxy for the cyclic- 
ally adjusted occupation structure of employment in 
the industry. This is justified on the basis of the 
fact that the structure of the labour force is cyclic- 
ally less sensitive than the structure of employ- 
ment. 


On the other hand this improvement brings up 
the problem of persistent inter-occupational unem- 
ployment differentials. This means that the project- 
ions will involve slight overestimates for occupa- 
tion groups which experience more than 3 per cent 
unemployment when the overall average is such, 
and underestimates for occupation groups withlower 
unemployment. 


The observed percentage occupation structures 
by industry in the past, as well as the projections 
to 1970, are given in Table 4. The projected per- 
centage occupation structure in each industry was 
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then applied to the two alternative employment 
projections for the industry, i.e. the 1946-63-70 
extrapolation and the 1952-63-70 extrapolation. The 
two resulting sets of projections of the occupation 
structures in each industry in absolute numbers, 
together with the corresponding aggregated occu- 
pation structures, are presented in lable 5. 


Summary of Results 


To put these projections into the context of 


occupational composition of total employment during 
the postwar period, these data are presented in 
Table 6 and included in Figure 3. The historical 
data are derived from the Labour Force Survey. 
The graphic presentation indicates that the project- 
ions are generally in accordance with the trends 
indicated by the Labour Force Survey data. It also 
appears from Table 6 that the B projections of the 
percentage occupation structure of employment 
coincides somewhat more closely with these trends 
than the A projections. However in the occupation 
stage of the projections, the difference between A 


the observed year-by-year developments in the and B is less significant than at the industry stage. 
TABLE 5 
Projections: of Employment to 1970, Occupation Group by Industry Group 
(7000) 
‘ ; ; : Commercial and ; 
Occupation Managerial Professional Clerical 5 e Manufacturing Construction | Labourers 
Fh ‘ Financial 
Industry A B A B A | B A B A B A B A B 
ELLOUEIW, teeteleloleterchoiorete 720 700 968 977 1,183 | 1,186 689 666 1,308 1,368 407 395 358 352 
Agriculture <ise esis 3 8 2 2 Z, 2 2 2 1 1 1 1 2 2, 
BOTESEn ye wierats ateisleietes 4 4 2 2 2 2 7 6 1 6 5 
MUS Ore GAG AOA OA 1 4 1 1 Ado ve Sete a ae aoe 
Minty 2iiraraia\sls (eereteteha.s 4 2 10 6 8 5 1 3 19 2, 5 3 3 2 
Manufacturing ...... 135 150 125 139 239 266 144 160 850 946 58 65 94 | 105 
Construction srsyesiss's 59 55 19 18 30 28 6 6 109 103 250 235 95 89 
Witelitie:s: . <> pita etete are 8 8 14 14 28 OA 3 3 28 27 11 11 9 9 
Transportation and 
Communication ... 33 30° 30 28 85 78 7 6 30 28 17 15 25 23 
Tradé: sncechurace nee 300 268 25 py 259 231 423 378 182 162 21 19 70 62 
Finance’ 2 sistelevelelesiet6 48 Sy! 14 15 176 188 U5) 80 3 3 1 2 1 1 
Community Service .. 2 2 566 566 94 94 5 5 27 27 11 TA. 8 8 
Business Service ... 3 3 78 81 69 he 8 9 } S 3 3 2 2 
Government .....2..4 52 52 73 wae:) 165 165 6 6 38 38 24 24 35 35 
Recreation. . ss. sss 9 8 3 3 5 5 2 Py 2 2 1 1 2 1 
Personal Service ... 59 64 6 7 21 23 7 8 | 9 10 | 3 4 7 8 
4 Transportation and ‘ 3 wid E Pace é 
eee Gone Service Agricultural Fishing Logging Mining | All Occupations 
bt es iL dA 
Industry aie [ A B A B A B A | B A B A B A B 
Mota Vavscstatorslclerhetevare 640 611 928 965 555 554 24 22 59 54 47 32 7,883 7 ,883 
Agriculture) yess staves 2 2 1 1 528 328 oC 3 alate 000 543 543 
WORE SUT. sate e oteleisieiels 9 8 4 3 0 608 siete 50 44 85 75 
Bis C yas avo leoteiers etore 1 1 18 16 mate tetas 21 19 
Mining). accom nee 5 3 2 2 : 6 38 | 24 95 61 
Manufacturing ...... 103 115 33 37 2 2 3 3 7 8 4 4 1,797 1,997 
Construction. 2 ..csfe6 42 39 6 6 Soe a4: 620 583 
WiENITtVeIS Sos a ete sleteone 22 21 4 4 | N27) 124 
Transportation and 
Communication ... 300 274 23 21 1 ae ae 551 504 
Trad existe ahaterctansle 84 75 31 28 1 1 1 1 1,397 1,248 
Finance. cuiwenrecie ere 4 4 19 Dy ae : is i 341 365 
Community Service .. 12 iP, 263 263 5 5 A Ban pee ' 993 993 
Business Service ... 4 11 11 ae tere pos Aad 208 male 5 181 188 
Government .......6.- 41 41 98 98 9 9 Brig see 1 1 j ts 5 $42 542 
Recreation 5 .2\<cle ae 36 “6 20 17, 4 3 sas iss sate oi nage 47 42 
Personal Service ... 12 13 i 412 | 452 5 6 3 3 A86 Ar, nes : 545 598 
| a Ae 


1 The A-projections are based on the 1946-63-70 projections of the industry structure of employment and the projected percentage in- 
dustry-occupation structure in Table 4, and the B-projections are based on the 1952-63-70 projections of the industry structure of 
employment and the same projection of the industry-occupation structure as in the A-projections. 
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FIGURE 3 


PERCENTAGE DISTRIBUTION OF TOTAL EMPLOYMENT BY OCCUPATION GROUP IN 
1931-1961, 1948-1963 WITH PROJECTION (B) TO 1970. 
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FIGURE 3 (cont'd) 
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TABLE 7 


Comparison of the Change in the Overall Occupation Structure Induced by 
(1) Change in the Industry Structure(a) and (2) Change in the 
Industries’ Occupation Structures(b) 


—— 
| Absolute Changes in the 
Percentage Distribution 
Due to Changes in 
1970 Industry 1961 Industry 
Structure with Structure with The The 
1961 Occupation | 1970 Occupation Industry Occupation 
Occupation Group 1961¢ 1970f Structure Structure Total(c)| Structure Structure 
8 ee oe Ee A dt 
Per Cent 
Managerial ity. «cavers chesisya severe sire NGG) 9.1 8.7 : 0.8 0.4 0.5 
ge ig ese 8.9 8.4 She 0.6 0.1 
Professional ....... eae ata Skee), 1253 abate’ 2.4 1.9 0.7 
(By 1 9 | aga 11.9 wo 2.5 2.0 
Glericaly csr ote SCO CO OO aes (A) 15.0 14.3 1.6 0.9 0.7 
KB) oa sco 14.3 et 1:6 0.9 
Commercial and Financial ....... (A) 8.4 a te 8.3 ac ne -0.1 
Manufacturing and Mechanical (A) 16.6 16.7 =O, -0.6 -0.2 
(Byun 74 17.6 woe 0.1 0.3 
Gonstructiont ssi. set. terete acae eee CA) pe 5.6 is Or 0.5 -0.4 
(By beet 5.0 5.4 ‘ Oni 0.3 
Labourers ..... Oe. oO ae (A) 4.5 5.6 ; ~ 1.0 0.1 ata 
(B) | 5 4.5 oie 4.4 4.0 0.1 
Transportation and Communication| (A) 8.1 8.0 1 0.2 0.1 0.2 
(Ba oe 7.8 7.6 § =o11 8 | *=083 
SCMVACE Merierelorsietetlerala sieielactiotnisiatere (A) 11.8 ites Wei 0.8 
wa (ey See28 ao.9 12.0 10.9 1.5 193 0.2 
Agricul tutall arco tr iteve ake recetete eee ECO) 7.0 Teal -4.3 St) -0.1 
on 7.0 7.1 E12 IN ng 
WUtS ing vag yaayey ovedeieliats sees eaWe od 0 atelre (A) 0.3 0.3 : =Ona =O -0.1 
(Baas 0.3 0.3 > —O.14:| 061 
EOS. PAN olevohstedelaleielatee ahaxeterer steers (A) 0.8 0.9 : =O5S =0.2 =O.4 
(By eet 0.7 0.8 ae -0.4 0.3 
NIHSS 5 oaaAoGoon oe onodson noes (A) 0.6 0.7 : =O) 0 “0.1 
(By oe! 0.4 0.5 Wee =0,2 0 0.2 
pl'otalGd) ie; cc ve eceremrere atoretetete | CA) 100.0 100.0 - - y 
(By [100-0 [ 109-0 100.0 eee 


(a) Industry projection 1946-63-70, based on Labour Force Survey data. 


(b) Industry projection 1952-63-70, based on Census data. 


(c) The two components of change may not add up to the total change because of rounding errors and the interraction of the two sources 


of change, i.e., Na Ab in Aab= ao Abt Ab, Aa.AaAb. 


(d) The vertical additions may not amount to precisely 100 per cent in the first four columns and O per cent in the last three columns due 


to rounding errors. 


(e) Based on decennial census data excluding the occupation group Not Stated. 


(f) See Table 6. 


The sharpest increase in manpower require- 
ments is projected for the professional occupations. 
The projected increases for the clerical and serv- 
ice occupations are also significant. The number of 
labourers is projected to remain unchanged from the 
1963 level, while all the primary occupations are 
characterized by significant declines.? 


? For an analysis of the historicalimpact and the occupa- 
tion composition of the labour Force of changes in the 
industrial distribution of output, output per person in 
industry sectors and occupational structures of indus- 
tries see: Noah M. Meltz, Changes in the Occupational 
Composition of the Canadian Labour Force, Occasional 
Paper No. 2, Department of Labour (Queen’s Printer, 
Ottawa, 1965), pp- 71-79. 
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In Table 7 it can be seen to what extent these 
changes are due to changes in the industry struct- 
ure and to what extent they are attributable to 
changes in the industries’ occupation structures. 
The projected increase in employment opportunities 
for professional occupations is largely due to its 
concentration in rapidly growing industries, particu- 
larly business and community service and public 
administration and utilities. But there is also a 
Significant shift in the occupation structures of 
most industries toward professional occupations. 
The increase in the service occupations is attribut- 
able to the shifts in the industry structure to an 


even greater extent (i.e., shifts toward the commu- 
nity, public and personal service industries). In the 
case of the clerical occupations, however, the 
increase is as much due to their increasing utiliz- 
ation by all industries as it is to the more rapid 
growth of industries with high concentrations of 
clerical occupations. It should be noted that the 
rising historical trend of the proportion of persons 
in clerical occupations in the respective industries 
has coincided with a decline in relative wages 
(i.e., average earnings in the occupationas per cent 
of the average for all occupations)’. The trend 
projection of employment thus implies a continu- 
ation of the trend in relative wages. Since the past 
decline in relative wages has been largely due to 
increases in the female labour force, the project- 
ion further implies the continuation of such in- 
creases. Incidentally, this case serves as a useful 
illustration of the problem for the making of project- 
ions as a result of the feedback from manpower 
supplies to manpower requirements through the price 
mechanism. 


The decline in the primary occupations is 
mostly due to a shift away from the primary in- 
dustries. A small part of it, though, is also due to 
a minor shift away from the utilization of primary 
occupations in these industries. The relative de- 
cline of labourers, on the other hand, is entirely 
attributable to a sharp reduction of the labourer 
component in the industries’ occupation structures, 


particularly those of the secondary industries. 


The trends of the other occupation groups 
either follow the growth of overall employment or 
are not sufficiently consistent to make meaningful 
statements about them. In the case of managerial 
occupations there are serious data discrepancies 
(see Figure 3). If we use Labour Force Survey 
data, proportion of 


an approximately constant 


3 Ibid., pp. 61-8. 


ZS 


managers in employment is projected (see Table 6). 
If, on the other hand, we use only the industry 
structure of the Labour Force Survey and use 
Census data for the respective industries occupa- 
tion structures, a growth of managerial employment 
opportunities of more than that of total employment 
is indicated (see Table 7). In the latter instance, 
the change is largely explained by a significant 
increase in the managerial component in every 
industry division except trade and personal service. 


The projections for 
mechanical, 


the manufacturing and 
construction, transportation and 
communication, and commercial and financial occu- 
pation groups indicate a growth approximately com- 
mensurate with the growth of overall employment. 
Minor declines in the manufacturing and commercial 
components in the occupation structures are more 
or less balanced by the relatively more rapid growth 
of the industries in which those occupations are 
concentrated (with the exception of the A projec- 
tion for manufacturing occupations). For the trans- 
portation and communication occupations it is the 
reverse. Construction occupations are projected 
to experience a relatively sharp decline in their 
utilization relative to other occupations within the 
construction industry, which, however, is made up 
for by the relatively rapid growth that has been 
projected for the construction industry. 


In summary, the most outstanding characteris- 
tics of the projections of the occupation groups 
are the relative increases of professional and cleri- 
cal workers, the rapid growth of the industries 
intensively using service occupations, the in- 
creasing relative utilization of managers in nearly 
all industry divisions, the declining relative use 
of labourers in the secondary industries, and the 
contraction of employment opportunities in the 
primary industries. 


CHAPTER IV 


EDUCATION STRUCTURE 


Two alternative methods have been used in 
projecting the manpower requirements by educational 
levels. The first method consists of extrapolating 
the observed trends in the percentage structure of 
educational qualifications in each occupation group 
and applying the projected structure to the occupa- 
tion projections in Table 5. The second method 
involves the disaggregation of the occupation groups 
into occupation classes, the determination of the 
required entrants in 1961-70 by occupation classes 
and the specification of the educational qualifica- 
tions required of the entrants into the respective 
occupation classes. While the second method pro- 
jects the education structure of the required flow of 
entrants, the first method projects the education 
structure of the stock of employed persons in 1970. 
The first method also uses ex post data on educa- 
tion, while in the second method employer expec- 
tations are estimated in a discretionary manner. 
The first method is described hereunder and the 
second method on page 28. 


Projection of the Trend in the Observed 
Education Structure 


The Data 


Decennial Census data again were used in the 
projection of the observed education structures of 
the respective occupation groups. In this case data 
only for 1941, 1951 and 1961 are available.* The 
important shortcoming, however, is the fact that only 
elementary, formal high school and academic post- 
secondary education are taken into account. Voca- 
tional, technical and specialized schooling and 
training are ignored. 


In addition, the comparability problem arose 
again in this instance. Whereas in 1941 and 1951 
the data refer to the number of years of schooling, 
in 1961 they refer to the level of schooling attained. 
To make the concepts comparable, it was assumed 
that the schooling level that a person attained in 
1961 was consistent with the number of years of 
school attendance. In fact, repetitions of certain 
school years would result in the number of school 
years being greater than the level of schooling 


1 The 1931 Census did not include a question on years of 
schooling of persons who were not attending school at 
the time. See Manpower in Canada, 1931 to 1961 — 
Historical Statistics of the Canadian Labour Force for 
a discussion of the education data. 


24 


attained. This suggests that there is a certain 
downward bias in the 1961 figures for years of 
schooling, 


The education levels were aggregated into 
three groups: 0-8 years of schooling (elementary), 
9-12 years (secondary), and 13 or more years (aca- 
demic post-secondary). 


The Projection 


The use of Census data, or any type of ex post 
data, in projecting manpower requirements in terms 
of educational qualifications involves the implicit 
assumption that the structure of educational quali- 
fications in each occupation group in the past has 
been primarily technogically determined. This also 
means that the heterogeneity of educational quali- 
fications found in each occupation group is merely 
a reflection of the heterogeneity of functions within 
the major occupation group. Changes in the dis- 
tribution of educational qualifications of an occu- 
pation group would then have to be interpreted as 
resulting from changes in the structure of functions 
within the occupation group. Table 8 gives the 
percentage education structure by occupation groups 
in terms of the three levels of years of schooling 
for 1941, 1951 and 1961. The projections to 1970 
in the table were made by Dr. Herman Weisz of the 
Economics and Research Branch, Department of 
Labour, on a discretionary basis. The trends and 
projections are shown in Figure 4, 


The projected education structures of the res- 
pective occupation groups were then applied to the 
B projections of the corresponding occupation groups 
to provide the projection of employment by occu- 
pation group and education level in absolute num- 
bers. This is shown in Table 9. The B set of pro- 
jections, which is based on the 1952-63-70 pro- 
jection of the industry structure of employment, was 
selected because it is considered to be more rea- 
sonable than A, as was pointed out above in Chap- 
ter 2, page 13. 


Summary of Findings 


The projection indicates a significant rise in 
the educational requirements of job opportunities 
between 1961 and 1970. While the requirements for 
those with no more than elementary education is 
seen as increasing in absolute numbers, they are 
growing much less than the labour force as a whole 


and their proportion of employment is sharply de- 
clining. Those with high school education are pro- 
jected at a growth rate about equal to that of the 
labour force, and employment opportunities that 
require higher education are increasing as a pro- 
portion of the labour force by about as much as 
those for people with only elementary education are 
declining. 


It should be kept in mind that the projection of 


the group with 13 or more years of schooling in- 
volves a downward bias, probably for two reasons. 
First, a definite downward bias results from the 
fact that non-academic post-secondary education is 
excluded in 1961. Secondly, the slope of the trend 
will be underestimated due to the fact that in 1941 
and 1951 the number of years of schooling was used 
rather than the level of schooling attained. The for- 
mer approach ignores the repetition of grades. 


TABLE 8 


Percentage of the Labour Force in Each Occupation Group by Years of Schooling, 
1941, 1951 and 1961 with a Projection to 1970 


Years of Schooling 


9—12 

Occupation Groups 1970 1941 1951 1961 
All Occupations 58.7 33.3 34.0 39.1 42.8 
Managerial 43.1 <5 20.2 44,7 48.4 46.3 18.1 
Professional Toth 4 Sad 44.8 Side 29.5 59.3 
Clerical 7.6 pees 10.7 66.8 | 69.2 66.1 ital 210 27.4 
Commercial 4.2 a0 Dad 56.3 Se 56.3 4,9 1723 0 
Manufacturing 8.3 cl 47.0 83.0) |) 38.2 41.1 Sal 6.1 Ht) 
Construction 6.5 .0 i 50.7 30.6 | 34.7 38.3 Bao 5.4 ris) 
Labourers Sey th i. 58.0 2288. | 23.9 29.3 2.4 4.5 -6 
Transportation é 58.4 51,6 42.6 33.4 38.3 42.5 3.3 5.9 By. 
Service 59.6 52.8 46.1 Soe Sone 39.5 4.5 Thee Wl ee 
Agricultural 76.0 68.1 60.4 Sela 2 a 28.6 34.4 1.9 SHS) ae: 
Fishing 84.2 78.0 70.3 das], 15.0 20s 25.4 ats: 1.9 aS 
Logging 84.1 hile. 69.2 sip Be i Bc 19.6 25.4 : 1.6 Saul 4 
Mining 69.4 61.5 54.0 | Dor So | Dds 33.4 38.4 2 3.1 | -6 

1 eae 
TABLE 9 


Projections of the Number of Employed with Various 
Years of Schooling by Occupation Group for 1970 


Years of Schooling 


Occupation Groups 0-8 yrs. 9-12 yrs 13 or more yrs. Total 

Managerial 141 295 264 700 
Professional 56 226 696 977 
Clerical 127 734 325 1,186 
Commercial and Financial 148 358 160 666 
Manufacturing and Mechanical 643 588 lei 1,368 
Construction Trades 200 162 33 395 
Labourers 204 128 27, 352 
Transportation and Communications 260 288 62 611 
Service 445 422 98 965 
Agricultural 335 191 29 554 
Fishing 15 6 1 22 
Logging 37 14 3 54 
Mining 17 12 2 32 
All Occupations 2,628 3,417 1,837 7,883 

Historical 

1941 2,463 1,428 306 4,197 

1951 2,644 2,030 RSIS) 5,214 

1961 2,594 2,714 1,034 6,342 
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FIGURE 4 


PERCENTAGE OF THE LABOUR FORCE IN EACH OCCUPATION GROUP BY YEARS OF 
SCHOOLING, 1941, 1951 AND 1961 WITH A PROJECTION TO 1970 
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Furthermore, it is important to note (see Table 
10) that only about one third of the projected change 
in the education structure is attributable to a shift 
in the structure of occupation groups toward white- 
collar occupations, particularly professional and 
clerical occupations. The major part of the change 
is due to upward shifts in the occupation groups’ 
education structures. This can be interpreted either 
as a shift of the functional requirements within the 
occupation groups towards those requiring higher 
educational qualifications, i.e. as an effect of 
shifts in the structure of labour requirements, or 
alternatively as an autonomous educational up- 
grading of the labour force, i.e. shifts in the struc- 
ture of labour supply. Although the assumption un- 
derlying the above approach is that all sources of 
change in the education structure are the effects of 
the technologically shaped structure of labour 
demand, in the interpretation of the projection the 
problem of the interaction of demand and supply 
involved in ex post data and their extrapolation 
must not be ignored. 


FIGURE 4 cont'd 
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61 TABLE 10 


Comparison of the Changes in the Overall Educa 
tion Structure Induced by) Changes in the 
Overall Occupation Structure and?) 
Changes in the Occupation 
Groups’ Education 
Structures 


Years of Schooling 


0-8 9-12 13+ Tota1(a) 
1961 40.8 42.8 16.3 100.0 
1970 33.3 43.4 23.3 100.0 
1970 Occupation Structure with 
1961 Education Structures 38.3 43.3 18.4 100.0 
1961 Occupation Structure with 
1976 Education Structures 36.0 43.0 21.1 100.0 
Absolute Changes in Percentage 
Distribution Total(b) = 750260" WO 
Due to Changes in: 
— The Occupation Structure Oe One 21 
— The Education Structures -4.8 0.2 4.8 


(a) The horizontal additions may not amount to precisely 100 per 
cent in the first fourrows andO per cent in the last three rows 
due to rounding errors. 

(b) The two component of change may not add up to the total 
change because of rounding errors and the interaction of the 


two sources of change, i.e.,AaAb in 
Aab = apAb + bo Na +AaAb 


Projection of the Required Educational Qualifica- 
tions of Labour Force Entrants in 1961-70 


The preceding projection has two major limi- 
tations. First, it requires the assumption that the 
observed education structure in the past is essen- 
tially determined by the concurrent technology, 
whereas it seems more reasonable to consider the 
educational standards that employers are setting as 
theresult of the interaction of current labour demand 
and supply. Secondly, its break-down of the struc- 
ture of educational qualifications is inadequate 
since it is too aggregative and also omits certain 
important kinds of education. 


Consequently, the educational qualifications 
required for the respective occupations has to be 
estimated at the aggregation level of the occupa- 
tion classes and specified in relatively great detail. 
Furthermore, since the educational qualifications 
required for experienced workers would be different 
from new entrants, they were considered to be rele- 
vant only to the labour force entrants between 1961 
and 1970. Any educational upgrading required of 
those who entered the labour force before 1961 was 
therefore ignored in this projection. 


The Specification of Required 
Educational Qualifications 


The required educational qualifications were 
estimated primarily in terms of employer require- 
ments, that is, in terms of what employers on the 
whole consider to be the minimum acceptable edu- 
cational qualifications for a certain occupation. 
Actual or objective functional requirements were 
given only marginal consideration. These qualifi- 
cations had to be estimated in a discretionary man- 
ner, since no such survey has been conducted. 
Their specification, which is given in Table 11, 
was done with the help of staff in the Manpower 
Training Branch of the Department of Manpower and 
Immigration.* (The distinction between comparable 
and non-comparable classes in the table will be 


explained at a later point in the discussion. See 
pages 42-49). 


At this point the argument might be raised that 
the use of such very soft data makes the exercise 
of doubtful value. It is true that the results will not 
be very reliable statistically and that they must be 
considered in that light. However, that does not 


2 We owe special thanks in this respect to Messrs. R.B. 
Gwilliam, William Partin and E.H. Collins, who, howe- 
ver, are not responsible for the use of this data which 
they consider to be of very limited reliability. 
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make the exercise entirely useless. If no data at all 
are available, decision-making has to be based on 
intuitive judgments. Soft data, on the other hand, is 
generally preferable to intuitive generalizations, 
since soft data can be put in the framework of a 
systematic model which makes it possible to ensure 
consistency among all the individual discretionary 
judgments made about very small facets of reality. 
It is a movement towards decision-making based 
upon good information. 


For each occupation class, a unique set of 
educational qualifications was specified. In reality, 
of course, there are alternative educational avenues 
to each specific occupation, and many of the occu- 
pation classes include a variety of occupations 
with different educational requirements. Thus the 
specified educational requirements for each occu- 
pation class are to be regarded as nothing more than 
some kind of average of what employers require. 


Owners and managers were excluded from this 
list because their breakdown into classes is based 
on industries rather than functions and this made it 
impossible to specify educational qualifications. 
Consequently, the method used in the previous 
section also had to be applied to the projection of 
the manpower requirements for managerial entrants 
in terms of educational qualifications (see page 49). 


The breakdown of the educational system is 
much finer than in the preceding discussion. It is 
divided not only by grades, years of schooling, or 
degrees, but also by types of schooling. Thus, for- 
mal technical education as well as apprenticeship 
is included. 


No differentiation, however, was made between 
various levels of elementary education. If it was 
thought that basic literacy was required, Grade VIII 
was Stipulated. The division of high school edu- 
cation into the three branches is somewhat tenuous 
since usually academic high school education is 
fairly easily substitutable for technical or commer- 
cial secondary schooling as far as educational 
requirements for jobs are concerned, 


‘‘Trade school’? means vocational schooling 
which does not require high school graduation. 
Post-secondary non-university schooling generally 
refers totechnical institutes, but it also includes 
teachers’ colleges, nursing schools, chiropractor 
colleges, art schools and pilot training. It includes 
Ontario’s Colleges of Applied Arts and Technology. 
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Apprenticeship training refers to any program of 
technical instruction together with on-the-job ex- 
perience for tradesmen or craftsmen. A five-year 
articleship period for accountants has been inclu- 
ded in this category.® There is a general bias inthe 
specification of trade school, post-secondary non- 
university education and apprenticeship require- 
ments in that if we were aware of a program speci- 
fically geared to a certain occupation, it was spe- 
cified as a requirement even though only a minority 
of employers might actually consider such a pro- 
gram a prerequisite for employment. 


University degrees were divided into three 
levels, (1) general, (2) honours or professional, and 
(3) postgraduate, and two branches, Arts, i-e., 
humanities and social sciences, and Science, i.e., 
the natural and applied sciences. However, the 
occupation classes whose university education was 
estimated to be a general undergraduate program, or, 
inthe case of professors, postgraduate studies were 
too heterogeneous to permit the arts-science dicho- 
tomy. 


The specification of required systematic on-the- 
job training involved largely guess work. To acer- 
tain extent this category served as a spillover for 
on-the-job training which could not properly be 
entitled apprenticeship training. The other termino- 
logical boundary line, that of systematic on-the- 
job training with informal on-the-job training, is 
particularly blurred and makes the specifications for 
this category of very limited value. 


It should be noted that the assisting staff of 
the Manpower Training Branch were skeptical about 
this exercise because of the diversity and varia- 
bility in the required job qualifications and a serious 
lack of information about them. This applies es- 
pecially to systematic on-the-job training. However, 
while this point emphasizes the fact that neitherthe 
specification of educational requirements nor the 
projected required educational structure derived 
from it can be used with any degree of precision—as 
well as the fact that research in this area is badly 
needed—this approach does give us a rough idea of 
the future requirements. 


The Disaggregation of the Occupation-Group 
Projections 


Since the educational qualifications have been 
specified in terms of the more detailed occupation 
classes rather than highly aggregative occupation 
groups, for which the projections in the previous 
chapter were made, the occupation-group projections 
of Chapter 3 had to be broken down into projections 


3See footnote 8 in Table 11, 
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of occupation classes. The breakdown was based on 
freehand extrapolations of either 1) the logarithmic 
trend in the size of the occupation class from 1931 
to 1961, or 2) the trend in the occupation class as 
a proportion of the occupation group to which it 
belongs, or 3) the trend in the occupation class as 
a proportion of the total labour force. The most 
consistent trend or the trend representing the most 
reasonable relationship determined the choice bet- 
ween the three alternative techniques. (See Table 
12.) The only exceptions to this system of projec- 
tions were some of the health professions, which 
were projected on the basis of the projection for 
doctors and physicians made by S. Judek,‘* and the 
teachers, whose projection is related to a projection 
of the school-age population. 


Ideally, the occupation-group structure of each 
industry division, rather than merely the aggregate 
structure, should have been disaggregated into the 
appropriate occupation-class structure. However, 
this would have been extremely time- and resource- 
consuming work, and it was not likely that such a 
refinement would significantly improve the meaning- 
fulness of the projections. Consequently, the rela- 
tionship of individual occupation classes to parti- 
cular industries was not taken into account. 


Just as in the case of the occupation-group 
structures of the industry divisions, it is assumed 
that the percentage occupation-class structure of 
the labour force in each occupation group has in the 
past adequately represented the corresponding struc- 
ture of employment if the latter were adjusted to 
full-employment conditions. Such a crudeness is 
justified on the basis of the fact that what is being 
projected are not individual occupation classes but 
only a weighting system to be applied to the struc- 
ture of educational qualifications. The distinction 
is important because inaccuracies and errors in 
these projections are not particularly serious when 
the projections are used as weights to determine 
the educational structure of an occupation group 
since the errors are likely to offset each other to a 
large extent (e.g., an overestimate for civil engi- 
neers may be offset by an underestimate for archi- 
tects since both occupations have the same general 
educational requirements). 


* Stanislaw Judek, Medical Manpower in Canada, a study 
prepared for the Royal Commission on Health Services 
(Queen’s Printer, Ottawa, 1964). The parallel study by 
Bruce A. McFarlane, Dental Manpower in Canada, 
contains a variety ofestimates of the numberof dentists 
needed in Canada, based on projected populations and 
various population — dentist ratios (see p. 27). Our 
estimate of 8,000 in 1971 based on a projection of per- 
cent of the occupation group, is above his Figure of 
7,270 based on the 1962 population — dentist ratio for 
Canada, but below the figure of 9,390 based on the 
1961 population — dentist ratio in British Columbia — 
the most favourable provincial ratio in Canada. 


All Occupations 
Proprietary and Managerial 


Professional: 

Architects 
Artists (ex. comm.), art teachers 
Artists, commercial 
Authors, editors, journalists 
Clergymen and priests 
Dentists 
Engineers: 

Chemical 

Civil 

Electrical 

Mechanical 
Judges and magistrates 
Lawyers and notaries 
Librarians 
Musicians and music 
Nurses, graduate 
Nurses-in-training 
Osteopaths and chiropractors 
Physicians and surgeons 
Professors and college principals 
Actuaries and statisticians 
Photographers 
Teachers, school 

Elementary 

Secondary 
Veterinarians 
Others 


Clerical 
Attendants, doctors and dentists offices 
Office appliance operators 
Shipping and receiving clerks | 
Stenographers, typists, clerk-typists 
Cthers 


Commercial and Financial 
Foremen 
Advertising agents 
Auctioneers 
Brokers, agents, appraisers, n.e.s. 
Inspectors, graders, samplers, n.e.s. 
Purchasing agents and buyers 
Window decorators and dressers 
Salesclerks and service station attendants 
Others 


Manufacturing and Mechanical 
Millers — flour, grain 
Tobacco preparers and products makers 
Tire tube builders 
Vulcanizers 
Shoemakers and repairers (factory) 
Shoemakers and repairers, n.i.f. 
Weavers — textiles 
Dressmakers and seamstresses, n.i.f. 
Sawyers — wood 
Upholsterers 
Bookbinders 
Other occupations in bookbinding, n.e.s. 
Compositors and typesetters 
Inspectors, examiners, gaugers 
Blacksmiths, hammermen, forgemen 
Engravers, except photoengravers 
Filers, grinders, sharpeners 
Fitters and assemblers, metals, n.e.s. 
Heat treaters, annealing temperers 
Mechanics and repairmen, auto 
Mechanics, repairmen, airplane 
Mechanics and repairmen, railroad carshop 
Millwrights 
Coremakers 
Patternmakers 


TABLE 12 


Occupational Projections 
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Employment 
Projected Adjusted 
to 1971(b) to 1970(c) 
7,965.9 7,833.0 
716.2 700.0 
1,006.1 977.0 
5.0(d) 4.8 
4. 6(d) 4.4 
7.0(d) 6.9 
24. 0(d) 23a 
18. 5(d) 18.5 
8. O(f) 7.8 
3. 3(d) 352) 
16. 5(d) 16.1 
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425.4 410.0 
1,216.4 1,186.0 
6. 1(i) 6.0 
73. 0(f) 69.6 
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743.3 725.8 
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4. 5(d) 4.4 
1.8(d) 1.9 
3.5(e) 3.4 
16.1(d) 15.9 
3.8(d) 3.8 
2. 3(d) 2.4 
21. 3(f) 2ASO 
11. 0(d) 1152 
7, 3(e) oP 
5.8(f) Se 
2. 6(f) 2.6 
17.5(d) 17.4 
18. 8(f) 18.5 
2.0(d) PLD: 
1, O(d) 1.0 
5. 3(f) 5.13 
18.0(d) 18.0 
1.4(d) 1.4 
120. 0(d) 117.8 
12. 3(f) 11.9 
5.4(d) 5.5 
13.5(d) LS 
- 6(f) +6 
2. 4(f) 2.3 
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1931(a) 


Polishers and buffers, metal 
Riveters and rivet heaters 
Rolling mill men, n.e.s. 

Sheet metal workers, tinsmiths 
Toolmakers, diemakers, setters 
Welders and flame cutters 
Stone cutters and dressers 
Photographic occup., n.e.s. 
Boiler firemen 

Motormen (vehicle) except railway 
Power station operators 
Stationary engineers 

Others 


Con struction 
Foremen 
Inspectors 
Brick and stone masons, cement and concrete 
concrete finishers 
Carpenters 
Painters, decorators, glaziers 
Plasterers and lathers 
Plumbers and pipe fitters 
Others 


Labourers 


Transportation and Communications 
Agents — ticket, station, express 
Air pilots and navigators (civilian) 
Baggagemen and expressmen 
Brake, signal, switch and flagmen rlwy. 
Bus drivers 
Captains, mates, pilots and eng. officers 
Chauffeurs and taxi drivers 
Conductors — steam railway 
Locomotive engineers 
Locomotive firemen 
Longshoremen, stevedores dock labourers 
Operators electric street railways 
Sectionmen and trackmen 
Linemen and servicemen 
Postmen and mail carriers 
Radio announcers, broadcasters 
Telegraph operators 
Telephone operators 
Others 


Services 


Personal 
Barbers, hairdressers, manicurists 
Charworkers, cleaners, janitors, sextons 
Cleaners, dyers, launderers 
Elevator tenders 
Guides 
Nurses, practical 
Porters 
Undertakers 
Waiters and waitresses 
Cooks 


Protective and Others 
Firemen — fire department 
Guards, watchmen, caretakers 
Policemen and detectives 
Motion picture projectionist 
Others 


Primary 


Agricultural 
Farm managers 
Others 
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Employment 
Projected Adjusted 
to 1971(b) to 1970 (c) 

PR PAGY) 20 
-5(f£) +6 

Se S(t) 3.4 
22.0(d) 21.6 
13.9(e) 13.7 
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5.3(e) Das 
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3, 1(d) 3.1 
127.5(e) 124.5 
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22.5(d) 21.9 
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542.2 554.0 
4.4(f) 4.3 
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Employment 

Labour Force Projected Adjusted 

193 (a) 1941(a) 1951 1961 to 1971(b) to 1970(c) 

Fishing, Trapping, Hunting 47.7 SS: 53.0 * 3740 20.5 22:0 
Logging 42.1 78.8 101.4 79.7 51s3 54.0 
Forest rangers and timber cruisers 3.2 2.9 5.0 7.6 11.5(d) 1s iyi 
Others 38.9 75.9 96.3 TPE 39.8 42.9 
Mining, Quarrying SY/58) 70.5 65.3 64.6 29.2 32.0 
Prospectors (1.0) (lg th) 9 8 .7(d) ae 
Others (56.3) (69. 4) 64.4 63.8 28.5 31.3 
Not Stated 17 11.4 64.7 168.0 - - 


(a) Figures in brackets are backward projections of the same type as the forward projections for 1971 (see footnote in 1971 column), 
except for ‘‘others’’ where the brackets indicate that the residual is partly based on such backward projections, 


(b) The figures for the occupation groups are based on the formule 


X71 — X61 (X70 — X61) 10/9 


X61 ( X61 ) 


where X, refers to the number in year t and X79 is obtained from the B projection in Chapter 4. Based on this 1952-63-70 projection of 
of industry structure. 


(c) The figures forthe occupation groups are obtained from the B projection in Chapter 4, and the figures for the formula 


X70 — X61 (¥71— X61) 9/10 
X61 CC 2.5) 


(d) Logarithmic projection. It should be noted be noted in the breakdown of occupation groups into classes that the trends of labour force 
figures were used to project employment without any adjustment for unemployment. In those occupation classes where unemployment 
is more than negligible when overall unemployment is 3 per cent, the 1970 projections are likely to be overestimates, leading to an 
equivalent underestim ation of the 1970 projection of the non-comparable classes in the affected occupation groups. 


(e) Projection of per cent of the total labour force. 

(f) Projection of per cent of the occupation group. 

(g) Judek’s projection with the assumptions of comprehensive medicare and annual net immigration of 50,000. 
(h) Projection of ratio to physicians-and surgeons. 

(i) Projection of ratio to physicians, surgeons and dentists. 

(j) Projection of ratio of teachers to population 5-14 years of age applied to the Kasahara population projection. 


(k) These figures are obtained by applying the 1961 ratio of elementary to secondary school teachers (source: D.B.S., Preliminary 
Statistics of Education, 1960-61) to the 1961 Census figure for all school teachers. 


(1) These figures are obtained by projecting the ratio of elementary school teachers per capita of elementary-school-age population 
(6-13 years) to secondary school teachers per capita of secondary-school-age population (14-17 years) for 1955, 1960, 1961, 1962 
end 1963 to 1970 and applying it to the projected ratio of elementary to secondary school age population and to the projection for 
all school teachers for 1970. 


(Sources: D.B.S., Preliminary Statistics of Education; Y. Kasahara et al., Population and Labour Force Projections to 1970, Economic 
Council of Canada, Staff Study No. 1, December 1964.) 


Attrition is assumed to be related only to the age-sex struc- 
ture of each occupation. This is necessary because 
we do not know much about deaths and retirements 
by occupation. The assumption also implies zero 
net movements between occupations. This latter 
assumption is probably not very realistic. For ex- 
ample, many managers come out of other occupa- 
tions. This means that the attrition in the manage- 
rial group will probably be somewhat less than will 


be estimated by this method of projection, while it 


The next step was to determine the number of 
labour force entrants required between 1961 and 
1970 in order to satisfy the occupation-class pro- 
jections for 1970. This made it necessary not only 
to compute the required net growth but also to make 
a projection of attrition. The latter was projected 
on the rather crude assumption that the attrition 
rate in any occupation is determined solely by its 
age-sex structure, and that the age-sex-specific 


attrition rates are the same for all occupation 


groups. In other words, attrition due to deaths and. 


withdrawals from the labour force is taken in ac- 
count, but its distribution between the occupations 
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will be slightly more for most other groups. 


Emigration is not included in attrition. Instead 
it is subsumed in net immigration which represents 
part of the required new entrants. According to the 


Kasahara projection, gross manpower immigration 
amounts to about 20% of the required entrants pro- 
jected in this study, manpower emigration 14% and 
net manpower immigration, therefore, 6%.5 As long 
as emigration is reasonably close in its skill struc- 
ture to that of immigration, the skill structure of 
gross immigration will reflect that of net immigra- 
tion. If, however, emigration is more concentrated 
in the higher skills than immigration, the structure 
of net immigration will contain relatively fewer 
higher skills than the structure of gross immigration. 


The projected attrition rates are based on 1) 
the age-sex structure of the occupation classes in 
1961, 2) the projected death rates for the various 
age-sex groups in 1961-70, and 3) the projected 
rates of reduction of the 1961 labour force cohort 
groups between 1961 and 1970. See Table 13. The 
attrition rates of the respective age-sex groups are 


5 The overall participation rate of new immigrants is 
about 50%. It is assumed that the same applies to emi- 
grants. This figure is then applied to the totals for 
immigration, which are based on actual figures of gross 
immigration for 1961-63, the Kasahara projection of 
gross immigration for 1964-70 and the Kasahara esti- 
mate of emigration for the whole period. (See Y. Kasa- 
hara, ‘‘Population Projections to 1970’’, Population 
and Labour Force Projections to 1970, F.T. Denton 
et al., Economic Council of Canada, Staff Study No. 1, 
December 1964, Queen’s Printer, Ottawa, (1965), pp. 
5-7.) In this way the contribution of immigration to the 
labour force is projected. A revision on the basis of 
gross immigration observed in recent years might in- 
crease the above ratio of net manpower immigration to 
labour force entrants of 6% to as much as twice that 
figure. 


taken to be the projected death rates in the younger 
age-sex groups—44 and under—where the projected 
reduction rates or net attrition rates of the labour 
force cohort groups are negative (i.e., the cohort 
groups are growing at less than the projected death 
rates). In the older age-sex groups the (gross) attri- 
tion rates are taken to be the net attrition rates, 
since net attrition will be the addition of deaths 
and dropouts. For a fuller explanation of the method 
of calculating attrition rates see footnotes to Table 
13% 


A special problem arises here in the case of 
women. The female participation rate declines in 
the 20’s of the age profile, increases subsequently 
and declines again after 50 years of age, giving 
negative net attrition rates forthe middle age 
groups. There is a significant number of women who 
drop out of the labour force in their 20’s and re- 
enter it in their 30’s or 40’s. If these dropouts and 
re-entries are treated in the same way as permanent 
dropouts and permanent entries, the statistical 
results obtained would contain a distortion because 
they are based on the assumption that all entrants 
have to be educated from the beginning. This would 
mean that it is assumed that the re-entrants have to 
repeat their complete education. To avoid this 
effect the female age groups have been combined 
into three age groups of 14-44, 45-54, 55 and over, 
so as to convert the bi-modal participation-age 
distribution into a uni-modal one. 3y this method 
the attrition net of re-entry is given. 


TABLE 13 
Attrition Rates by Age — Sex Groups 


Age Labour Force? 
in *000 

1961 1961 1970 
Men 
14-19 361 807.6 
2024 510 620.0 
25-34 1,154 1,191.4 
35-44 1,120 1,067.2 
45-54 894 734.5 
55-over 741 248.9 
Women 
14-44 1,267 1,465.4 
45-54 291 288.8 
55-over 184 85.6 


9-years Net Deaths in Cohort Estimated 
Attrition Rates Group as % of Gross Attrition 
Yo of 1961 Size Its 1961 Size® Rate % 
NPS ist/ Tez 152 
=n PALA 1.8 1.8 
<a 2.3 Ds 
+ 4.7 6.7 6.7 
ne sltface! 16.7 17.8 
+ 66.4 41.6 66.4 
1.8 
15:37. 1.8 9.1 
rm 8 9.1 53:25 
+ 53.5 28.7 


@) Frank T. Denton and Sylvia Ostry, ‘‘Labour Force Projections To 1970’’, Population and Labour Force Projections To 1970, Eco- 


nomic Council of Canada, Staff Study No. 1, 1964, p. 38 


(4 The 1970 size of the re spective cohort groups was obtained by aging each cohort group by 9 years (e.g., the group 14-19 years old in 
1961 will be 23-28 years old in 1970), and by getting the size of the aged groups from the Denton-Ostry age structure of the 1970 | 
Labour Force, with the help of the assumption that in each age group the number of persons is distributed equally among the indivi- 


dual years of age within the age group. 


@) 


These figures were computed according to the following procedure. The size of each cohort group was obtained for 1966 from Denton 


and Ostr see footnote 1). The average annual dealth rate of each cohort group in 1966 was obtained from Yoshiko Kasahara, 
Mitegctetion Projections ds 1970’’, Pooulation and Labour Force Projections to 1970, Economic Council of Canada, Staff Study No. 
1, 1964, p. 18. The deaths in 1966 were obtained by multiplying the two variables. It was then assumed that the lower number of 
deaths after 1966 would more or less offset each other and that the number of deaths in 1966 can be taken to be the average for 
1961-70. Thus the total number of the deaths for each cohort group in that period is obtained by multiplying the 1966 estimate by 
9. This figure was then converted into per cent of the 1961 size of each cohort group. 
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Required Entrants by Comparable Occupation 
Classes and Educational Qualifications 


The occupation classes had to be divided into 
two groups, those which are comparable between the 
various Census years and those which are not. The 


reason is that trends could be worked out for the . 


comparable occupation classes,® whereas this was 
not possible for the non-comparable classes. 


After computing the age-sex structure of attri- 
tion rates, over the 9-year period following 1961, 


© See the study Manpower in Canada 1931 to 1961 — 
Historical Statistics of the Canadian Labour Force, 
Department of Manpower and Immigration, for a discus- 
sion of the comparison of occupational data over time. 


the attrition in each comparable occupation class 
was obtained by multiplying the structure of attri- 
tion rates by the 1961 age-sex structure of the oc- 
cupation class. These attrition projections were 
then added to the net growth of the respective 
occupation classes required to satisfy the occupa- 
tion-class projections for 1970. (See Table 14.) The 
net growth figures represent the subtraction of the 
numerical distribution of the 1961 labour force from 
the nrojected 1970 employment distribution. Allo- 
wance for the projected 3 per cent unemployment 
will be made at a later stage. The addition of the 
occupation structures of net growth and attrition 
represents the occupation structure of required 
entrants. 


TABLE 14 
Required New Entrants by Comparable 


Occupation Classes 


(000) 


Professional 
Architects 
Artists (except comm.), art teachers 
Artists, commercial 
Authors, editors, journalists 
Clergymen and priests 
Dentists 
Engineers 

Chemical 

Civil 

Electrical 

Mechanical 
Judges and magistrates 
Lawyers and notaries 
Librarians 
Musicians and music teachers 
Nurses — graduate 
Nurses-in-training 
Osteopaths and chiropractors 
Physicians and surgeons 
Professors and college principals 
Actuaries and statisticians 
Photographers 
Teachers, school 

Elementary 

Secondary 
Veterinarians 


Clerical 

Attendants, doctors’ and dentists’ offices 
Office appliance operators 

Shipping and receiving clerks 
Stenographers, typists and clerks-typists 


Commercial and financial 

Firemen 

Advertising agents 

Auctioneers 

Brokers, agents, appraisers, n.e.s. 
Inspectors, graders, samplers, n.e.s. 
Purchasing agents and buyers 

Sales clerks and service station attendants 
Window decorators and dressers 


Manufacturing and mechanical 

Millers — flour, grain 

Other occupations in tobacco products 
Tire and tube builders 


Required 

Net Estim ated New 

Gro wth) Attrition Entrants(2) 
1.9 4 2.3 
2a 4 2.5 
1,7 25 PEP. 
10.1 iste! 11.9 
—3 4.5 4.2 
2.4 1.4 3ai7 
+2 => °5 
4.3 1.4 5.6 
3.4 1.0 4.4 
4.5 1.4 5.9 
-3 4 8 
3.7 PISS) 6.0 
2.0 5 25 
She) 1.9 5.4 
49.9 5.2 Sisal 
11.4 Hie} 11.9 
4 jv 6 
10.9 oz 14.5 
11.8 1.6 13.4 
5.0 ais8} Soe! 
23 4 7 
32.9 17.4 50.3 
68 122709) 12.4 
S162 4.8@) 37.9 
—5 AP) —3 
2.1 3 2.3 
41.2 Tae 42.4 
Ts2 8.0 bya 
104.9 L271 117.6 
4.8 1.4 6.2 
2.2 “4 2.6 
= eH re 
BAS 9 4.4 
OM Atl 1.4 
“if 2.3 Sha! 
83.6 24.0 107.5 
2.0 74 2.4 
<2 “4 -6 
“4 4 7 
—9 ie — 7 


TABLE 14 (Cont'd) 


Required 
Net Estimated New 
Growth(D Attrition Entrants(2) 

Vulcanizers 1.0 — 1.0 
Shoemakers and repairers — factory, n.e.s. 3o Toa 4.2 
Shoemakers and repairers, n.i.f. —1.0 1.5 4 
Weavers — textile —2.1 74 —1.7 
Dressmakers and seamstresses, n.i.f. 4.8 Se 8.0 
Sawyers — wood —2.1 1.9 —2 
Upholsterers 1.5 8 263) 
Bo okbinders BY 24 2a 
Other occupations in bookbinding, n.e.s. oT a2 9 
Compositors and typesetters iegl 13 2.2 
Inspectors, examiners, gaugers — metal, n.e.s. 3.9 Zan 6.1 
Blacksmiths, hammermen, foremen =2'9 Les 1.4 
Engravers, except photoengravers - oa +2 
Filers, grinders, sharpeners —6 1.1 -6 
Fitters and assemblers, metal, n.e.s. 4 De Dil 
Heat treaters, annealers, temperers ree 9 25 
Mechanics and repairmen, automobile 28.8 9.3 38.1 
Mechanics and repairmen, airplane aye! ah 5.8 
Mechanics and repairmen, railroad-carshop =156 1.4 —.3 
Millwrights 3.5 1.8 5.3 
Caremakers V4 si) —2 
Pattermakers 4 <3 oF 
Polishers and buffers, metal = 4 =e. 
Riveters and rivet heaters —.8 By —7 
Rolling mill men, n.e.s. ie | 4 1.5 
Sheetmetal workers and tinsmiths 4.6 200) 6.5 
Toolmakers, die makers and setters Sul 1.5 4.6 
Welders and flame cutters 24.9 4.0 28.9 
Stone cutters and dressers cal Aes} 7) 
Photographic occupations, n.e.s. 2.4 Be 2.6 
Boiler firemen —2.3 1.7 —.6 
Motormen (vehicle) except railway 8 «3 1.1 
Power station operators Dat ay 2.8 
Stationary engineers 9.4 6.9 16.4 
Con struction 
Forement 9.0 3.5) 1255 
Inspectors 6.6 8 7155) 
Brick and stone masons, cement and concrete finishers 9.6 3.1 12.8 
Carpenters —7.4 23.4 16.0 
Painters, decorators and glaziers 6.3 8.4 14.7 
Plasterers and lathers 1.4 1.0 2.4 
Plumbers and pipe fitters 10.5 4.6 15.1 
Labourers 8.2 45.1 Saas 
Transportation and communication 
Agents-ticket, station, express 2.6 RS! cA) 
Air pilots and navigators (civil) 3.5 2 3e7 
Baggagemen and expressmen —1 4 —.3 
Brakemen — railway and switchmen, signal men, flagmen —5.8 1.5 —4.3 
Captains, mates, pilots and engineering officers on ships lanl 1.6 2.6 
Bus drivers 765 2.6 10.1 
Chauffeurs and taxi drivers 1s 3.6 4.7 
Conductors — steam railway —.4 IG) 1.0 
Locomotive engineers —1.3 1.9 -6 
Locomotive firemen —1.8 nis: —1.4 
Longshoremen, stevedores, dock labourers 2.9 re Sie) 
Operators — electric, street railway —1.3 ay =e 
Sectionmen and trackmen —10.0 SOC! —4.7 
Linemen and servicemen 12.2 2.4 14.7 
Postmen and mail carriers Sa PE. 8.4 
Radio announcers, broadcasters 1.0 reli 1.0 
Telegraph operators 1.8 -6 —1.2 
Telephone operators 4.3 2.8 7.1 
Service 
Personal 
Barbers, hairdressers, manicurists 11.9 Bas) 17.4 
Charworkers and cleaners, janitors and sextons 67.4 28.0 95.4 
Cleaners, dyers, launderers 8G) Sis) 9.4 
Elevator tenders — 1.4 1.4 
Guides 1.0 5 1.4 
Nurses, practical 67.6 6.9 74.5 
Porters —2 cits} -6 
Undertakers 4 .o 9 
Waiters and waitresses 36.5 UP 43.7 
Cooks 18.9 8.0 26.9 
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TABLE 14 (Cont'd) 


Protective and other 

Firemen — fire department 

Guards, watchmen, caretakers, n.e.s. 
Policemen and detectives 

Motion picture projectionists 


Agriculture 

Farm managers 

Logging 

Forest rangers and timber cruisers 
Mining, quarrying 

Prospectors 


Required 
Net Estimated New 
Growth@) Attrition Entrants(?) 

7.6 1.6 9,2 
Le eh 23.9 
L1G 3.4 15.0 
ae 4 2 

1.0 7 Ne, 

3.6 12 4.8 
—1 O74 i 


(1) Net growth is the difference between the labour force in 1961 and the employment prejection for 1970 for each occupation class 


in Table 12. 


(2) The horizontal additions may involve rounding discrepancies. 


(3) Estimated on the basis if the assumption that the age structure of the two groups of school teachers are the same as well as the 
assumption, applying to the whole table, that age is the only determinant of attrition. 


The structure of required educational quali- 
fications in each occupation group could thus be 
obtained by multiplying the occupation-class struc- 
ture of required entrants by the specified educatio- 
nal qualifications in Table 11. However, the above 
method of disaggregating the occupation-group 
projections into occupation-class projections is 
limited to those ‘occupation classes which could 
be quantified on a comparable classification basis 
in the various Census years. In the case of the 
non-comparable occupation classes, which amount 
to over half of the labour force, a different method 
of projection of the structure of required educa- 
tional qualifications had to be employed. 


Non-Comparable Occupation Classes 


In order to project the non-comparable occu- 
pation classes, a weighting system had to be de- 
veloped which would make the structure of non- 
comparable classes comparable between the Census 
years without assuming away their heterogeneity. 
Since it is the structure of educational qualifica- 
tions which is the final objective of the projections, 
this structure can also be usefully employed as such 
a weighting system. Thus in each year and for 
each occupation group, the addition of the products 
of 1) the educational qualifications required in the 
1960’s for the respective non-comparable occupa- 
tion classes in that group and 2) the size of the 
classes in the particular year was obtained. 
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The aggregated education structures obtained 
by this weighting system made it possible to derive 
a projection of the education structure of the non- 
comparable classes in each occupation group. 
(See Table 15.) An illustration of the method is 
given below. It is based on the assumption that the 
future changes in the occupational structure (not in 
the educational requirements, which are held cons- 
tant) will follow the pattern of past changes. This 
means that if the proportion of persons in occu- 
pations with a certain set of 1960-70 education 
requirements have been declining in the past, they 
will continue to decline, just as the proportion in 
occupations with other types of educational re- 
quirements will change in the same way as they 
have in the past. 


The required net growth of the non-comparable 
classes by educational qualifications was obtained 
by subtracting the 1961 vectors of the education 
structures of the non-comparable classes from the 
1970 vectors. After adding attrition, which is 
estimated in the same way as for the comparable 
classes, the projection of required new entrants 
in the non-comparable classes by education is 
determined. (See Table 18 below.) As in the case of 
the comparable classes, the projection is prelimi- 
nary because it still requires a modification to take 
account of those who did not state their occupations 
in 1961 and will still be in the labour force in 1970. 
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To illustrate the above method in a concrete 
way, it is explained for the transportation and 
communications occupation group. According to 
Table 12, in 1970 there will be’ 382,000 em- 
ployment opportunities for people in transportation 
and communications occupations which do not have 
intercensal comparability. Hypothetical education 
structures for each Census year were then construc- 
ted by applying the 1961-1970 educational requi- 
rements in Table 11 to the numbers in the respec- 
tive non-comparable occupation classes in the 
current Census year from the ‘‘others’’ rows in 
Table 12. They are given in Table 15. They are 
hypothetical in that they represent the structures 
which would have prevailed if the educational re- 
quirements current in the 1960’s had been appro- 
priate in the earlier Census years. Thus, in Table 
15, there are in 1931, 1.8 thousand with post-se- 
condary technical education in transportation and 
communications occupations, even though at that 
time there was no such technical education. It 
merely means that occupations now requiring tech- 
nical institute education amounted to 1.8 thousand 
in 1931. In other words, the occupation classes 
were grouped according to their present educational 


requirements and were thus made comparable among 
the Census years. The projection of technical ins- 
titute education for 1970 of 1.9 thousand and a 
negative net growth of 0.4 thousand between 1961 
and 1970 indicates that the relevant group of oc- 
cupations is declining, i.e., entrants into the non- 
comparable transportation and communications oc- 
cupations, with graduation from a technical ins- 
titute, will have to cover less than the attrition in 
this group between 1961 and 1970. 


Managers 


In the case of the proprietary and managerial 
occupations a problem more severe than that of the 
non-comparable classes was encountered. The 
classification of managers is primarily industrial 
and its categories lack any semblance of homo- 
geneity in educational qualifications. Consequently, 
the managers were omitted from the list of the 
specifications of required educational qualifica- 
tions and the method of projecting educational re- 
quirements that was used is that of the projection 
of the observed educational structure. (See Table 
16). 


TABLE 16 


Educational Structure of Owners and Managers, 
1941-61, and Projected to 1970 


Per Cent 

Completed at Least 1941 _ 19461 1951 
Grade V 92.9 94 95.7 
Grade VIII ae 82 pent 
Grade IX 56.9 62 66.5 
Grade X 52 
Grade XI 41 
Grade XII sae 29 Biaus 
Grade XIII 1232 18.1 
Some University 
University Degree <a 33 
Total owners and managers 100.0 100 100.0 


1 Estimated by interpolation. 
2 Projected by extrapolation. 


3 Based on the assumption that all entrants into the managerial labour force after 1961 must at least have completed elementary education. 


One exception tothis method is the assumption 
that all new entrants into proprietary and manage- 
rial occupations after 1961 will be required to have 
at least elementary education. From the difference 
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Numbers 
“000 
Labour Force Employment 
1961 1970? in 1961 in 1970? 
96.8 98.6° 484.9 690.0 
901 95.4° 450.8 668.1 
7306 80 368.7 560.0 
641 7A 320.6 497.0 
Soa 62 266.5 434.0 
41.4 52 207.4 364.0 
PRES) 38 
Sia! cho Sas 
7.6 LS 38.1 105.0 
100.0 100.0 500.9 700.0 


between the projected educational structure for 
1970 and the observed structure in 1961, the edu- 
cational structure of the net growth of owners and 
managers is obtained. (See Table 17.) 


TABLE 17 


Required Entrants Into Managerial 
Labour Force, 1961-70 


Completed at Least jg6t 
Grade V 484.9 
Grade VIII 450.8 
Grade IX 368.7 
Grade X 320.6 
Grade XI 266-5 
Grade XII 207.4 
University Degree 38.1 
Total Managers 500.9 


1 Based on estimated educational distribution for 1946. 


7000 

Net Required 
1970 Growth Attrition! Entrants? 
690.0 205.2 95.2 300.3 
668.1 217.3 83.0 300.3 
553.0 184.3 62.8 247.1 
497.0 176.4 52.6 DERE 
434.0 167.5 41.5 209.0 
364.0 156.6 29.4 186.0 
105.0 66.9 3.0 70.0 
700.0 199.1 101.2 300.3 


2 There may be rounding discrepancies in the arithmetic operations of each row. 


The projection of the educational structure of 
the attrition of owners and managers posed a par- 
ticularly difficult problem. Since the educational 
qualifications of succeeding generations of mana- 
gers increase, the retiring managers cannot be as- 
sumed to randomly come from the prevailing edu- 
cational structure of managers. Rather they will 
reflect the educational structure specific to an 
older generation of managers. To take this effect 
into account, the profiles of the numbers of ma- 
nagers that respective cohort groups provided over 
the various Census years were ascertained, and 
from them, it was estimated that the average occu- 
pational lifetime of managers has been 34 years. 
This means that managers leaving the labour force 
(or the occupation) in 1961-70 will have entered it 
around 1927-36, that is, their entries will be scat- 
tered around the mean year 1931-32, assuming that 
the occupational lifetime of managers has remained 
fairly constant over time. 


If the managerial labour force was not subject 
to growth, it could be said that the median occupa- 
tional age (i.e., the median number of years spent 
in the occupation) of those retiring in 1961-70 will 
be the same as the median of the overall occupa- 
tional age distribution in 1948-49— that is to say, 
half-way between the mid-point of 1927-36 and that 
of 1961-70. At that point, the number of managers 
who are older than the 1961-70 retiring group will 
be equal to the number of managers who are younger. 
Consequently, if it can be assumed that the im- 
provement in educational qualifications has pro- 
ceeded along a gradual linear trend over time—which 
is largely supported by the available data—then the 
educational superiority of the younger managers 
over the 1961-70 retiring group will be offset by the 
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educational inferiority of the older managers and 
the average educational qualifications of all ma- 
nagers in 1948-49 will coincide with the average 
educational qualifications of the 1961-70 retiring 
group. While the dispersion of the overall distri- 
bution may be greater than the dispersion of the 
1961-70 retiring group, since the latter may be 
largely concentrated in the median range, this pro- 
blem will be regarded as negligible on the basis of 
the assumptions that the educational qualifications 
of each group of entrants is fairly diverse and 
that the same applies to their occupational life 
spans. Thus, the percentage distribution of the 
educational qualifications of all managers in 1948- 
49 could be assumed to be the same as that of the 
1961-70 retiring group. 


However, this construct depends on the as- 
sumption of zero net growth of the managerial 
labour force. If the latter is increasing, the number 
of younger managers will be somewhat greater than 
the number of older managers at the half-way point 
between 1927-36 and 1961-70. Consequently, equa- 
lity between the two groups will be achieved before 
1948-49. As a crude solution, it has accordingly 
been assumed that the percentage educational dis- 
tribution of the 1961-70 retiring group will be ap- 
proximately equal to that of all managers at the 
half-way point between the 1941 and 1951 Cen- 
suses. This distribution was estimated by inter- 
polation. (See Table 16 above.) After having thus 
obtained the percentage education structure of the 
1961-70 dropouts from the managerial labour force 
the required replacement of manpower by educa- 
tional qualifications could be estimated by applying 
this distribution to the estimated overall attrition of 
managers. 
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Adjustments for the ‘‘Not Stated’’ Category 
and Unemployment 


In Table 18 the preliminary projections of the 
required new entrants between 1961 and 1970 by 
occupation class and educational qualifications are 
given. They are preliminary for two reasons. First; 
they exclude the ‘‘not stated’’ category from the 
1961 occupation structure but not from the 1970 
structure so that the projection of required entrants 
has an upward bias.’ Second, because the required 
entrants were computed by comparing the 1961 
labour force and 1970 employment, no account is 
taken of those who will be unemployed in 1970. 
Adjustments are made for both these effects. 


Since the ‘‘not stated’? group is subsumed in 
the projection for 1970, its number in 1961 minus 
its 1961-70 attrition represents manpower ‘‘availa- 
ble’? in 1970. The attrition rate of this group, based 
on its 1961 age-sex structure, is estimated at about 
fourteen per cent for men and seven per cent for 
women. In numbers this amounts to 20.5 thousand, 
which means that there are 147.5 thousand survi- 
vors in this group in 1970. This latter number is 
distributed among the occupation groups in propor- 
tion to the 1961 ‘‘stated’? numbers in them. The 
“not stated’? in each occupational group is then 
distributed among the various education levels in 
proportion to the 1961 percentage education struc- 
ture of the ‘‘stated’’ in the occupation group. This 
numerical occupation-education structure of the 
“‘not stated’? group is then subtracted from the 
occupation-education structure of the 
*“sta- 


numerical 
projection of required entrants made for the 
ted’’ occupations. (See Table 19.) 


The education structure of the unemployed in 
1970 was projected by distributing the total number 
of unemployed in 1970, which has been projected 
by the Economic Council, that is, 244,000, pro- 
portionately to the required education structure 
of total employment that has been projected in this 


7 This was an oversight ‘no the part of one of the authors 
(Peter Penz) resulting from the fact that he used the 
data in the study Manpower in Canada, 1931 to 1961 — 
Historical Statistics of the Canadian Labour Force, 
Department of Manpower and Immigration, where the 
‘tnot stated’? group is given separately. He became 
aware only later of the inconsistency that this distinc- 
tion created within this report (since in the projec- 
and of the problem created thereby. However, because 
oftime limitations it was considered preferable to make 
subsequent adjustments in the final results rather than 
to recalculate all the stages of the projection of edu- 
cational requirements. This short-cut may be metho- 
dologically somewhat untidy, but is quantitatively of no 
significance. 
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paper. (See Table 20.) In other words, it has been 
assumed that the percentage education structure of 
unemployment will be the same as that of employ- 
ment requirements. However on the basis of past 
experience it is likely that the unemployed will be 
concentrated at the low education levels. This fact 
could not be taken into consideration in the statis- 
tical projections but it should be kept in mind in 
evaluating the results. The effect is a slight over- 
estimate of the overall educational requirements. 


The Projection Results 


According to this projection, all but 7.5 per 
cent of the labour force entrants between 1961 and 


1970, that is all except 202,000, require com- 
pleted elementary education. Furthermore, the 
projection points to the need for the transfer 


of about 40,000 people in jobs in logging, mi- 
ning, fishing and transportation and communication 
occupations requiring no elementary education to 
other no-education jobs in service and labouring 
occupations. In the mining occupations an exodus 
at all education levels is required according to the 
projection. 


At least some high school education is re- 
quired of 62 per cent of the labour force entrants, 
(1,674,000), and completion of 38 per 
(1,015,000). A large proportion of the 24 per 
cent (659,000) with only partial high school edu- 
cation is in the manufacturing occupations and 


cent 


it is concentrated in the technical branch of the 
high school system. However, the required com- 
pletions are concentrated in the academic branch, 
which amount to 24 per cent of the labour force 
entrants (644,000) compared with 10 per cent in 
the commercial branch and 4 per cent in the 
technical. Most of the requirements for academic 
high school graduates are for professional occu- 
pations and these generally require post-secondary 
schooling, 


The requirements in terms of trade school 
education at the secondary level are projected 
to amount to 4 per cent of the labour force en- 
trants (105,000). Four years apprenticeship is 
required of 13 per cent of the labour force en- 
trants (351,000). This is probably an inflated pro- 
jection because in many jobs on-the-job training 
serves as an adequate substitute. At the post- 
secondary level, non-academic schooling is 
required for 10 per cent of the labour force en- 
trants (263,000). Of these, 59,000 are in nur- 
sing training, 12,000 in elementary teacher train- 
and 40,000 secondary teacher train- 
The figures for persons with nursing and 


ing in 


ing. 
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TABLE 19 (Cont’d) 


Mining 


Re quired oy **Stated’’ G 
Educational Qualifications **Stated’’ Group aMot Shated in ‘ert | 
in 1961 cae se 
(7000) % (7000) i (7000) % 

Total 32.0 100.0 1.0 2,444.6 100.0 
Per Cent of **Stated’? Labour Force in 1961 (0.7) 

Elementary Education VIII IG Fh. 83.4 0.9 DOK PD 9255 

High School IX - _ _ 770.8 Bil 

— Academic x —_ _ - 753.8 30.8 

XI _ 612.9 Mega 

XII a — _ 586.0 24.0 

— Technical Ix 8.2 25.7 0.3 457.7 18.7 

x 8.2 25.07 0.3 432.0 17.8 

XI Sal 15.9 0.2 TS Os7 6.2 

XII sisal 15.9 0.2 103.3 4.2 

— Commercial IX ~ _ - 293.6 12.0 

x — ~ 293.6 12.0 

XI _ — - 275.8 11.3 

XII - a - 233.8 9.6 

Trade School iegess = - - 95.1 3.9 

2 yrs _ - - Bae 0.2 

University General - - _ 136.8 5.6 

Degree Hon. & Prof. (Arts) - - — 19.9 0.8 

(Final) Hon. & Prof. (Science) =_ - - hile} Su 

Postgraduate — = - empl 0.5 

Nursing School 3 yrs. _ - - Soe 22 

Teachers College Lyins — - - 47.3 1.9 

2 yrs. = - — 10.6 0.4 

Technical Liyie 3.8 12.0 0.1 138.4 Bel 

College and 2 yrs. 3.8 12.0 0.1 138.4 oan 

Vocational Siegen Onn 252, - 9.4 0.4 

Institute 4 yrs. - _ - 5.8 0.2 

Apprenticeship 2 yrs. = - - 365.0 14.9 

4 yrs. - = - 318.9 Ves IL 

6 yrs. _ - - 24.1 1.0 

Systematic 6 months 1.9 59 _ 320.6 lea 

On-the=job 1evire _ - = 188.3 Tesh 

Training 2 yrs. = o - 65.0 Del 

3 yrs. - _ 57.9 2.4 

4 yrs. _ -- - 57.9 2.4 


elementary teacher training, however, are likely to 
be low projections because such persons tend to 
have relatively short periods of labour force 
participation. The 152,000 include 
those with schooling in art, chiropractice and na- 
vigation, but consist predominately of persons with 
at least two years at a technical institute. This 
figure may be somewhat inflated, again because of 
the substitutability of experience for formal schoo- 
ling. 

The projection of manpower requirements 
for university graduates amounts to 10 per cent 


remaining 
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of the labour force entrants (272,000). This too may 
be an inflated figure because of the reporting biasin 
the Census. For example, in 1961 20 per cent of 
those who were reported as being mechanical en- 
gineers had no formal post-secondary education at 
all. Many of them probably did not really perform 
engineering functions. The breakdown into the dif- 
ferent types of degrees is not really very reliable. 
What may, however, be significant is that among 
the required honours and professional degree gra- 
duates the projected ratio of arts-oriented to scien- 
ce-oriented degrees is about 1:4. 
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It should be remembered that this projection is 
based on an extrapolation of the occupation struc- 
ture based on ex post data and on a list of educa- 
tion requirements by occupation specified as unique 
sets and in a discretionary manner. It therefore 
contains two major shortcomings. 1) It is not a 
projection of manpower requirements in a pure way; 
i.e., unadulterated by supply trends. 2) The edu- 
cational specifications involve much guessing and 
do not allow for alternative sets of educational 
qualifications for each occupation. 


No immediate estimate as to whether these re- 
quirements are likely to be satisfied can be made. 
First of all, this would require a thorough analysis 
of the availability of educational and training fa- 
cilities and of the extent to which there is demand 
by students and adults to utilize them. Secondly, 
the effectiveness of immigration policy in its 
attempt to supplement domestic manpower supplies 
with immigrant manpower has to be assessed. 
Nevertheless, a crude indication of future develop- 
ments is given by the projections and by a quick 
glance at the output of the currently most crucial 
part of the education system, from the point of view 
of manpower requirements, that of technical educa- 
tion. 


64 


In the mid-1960’s, the annual output of insti- 
tutes of technology was only half of the annual 
average necessary to arrive at the projected re- 
quirements in 1970.* In the case of apprenticeship, 
the ratio of supply to projected requirements is even 
worse.® This partly reflects the fact that not all 
those in the occupations to which apprenticeship 
training and, to a lesser extent, technological post- 
secondary education are attributed absolutely need 
these qualifications and that for them alternative 
qualifications suffice. To a certain extent, too, the 
gap will be filled by immigration. According to the 
projection, net immigration will amount to only 6% 
of the projection of required new entrants, and gross 
immigration 20% but its composition may be biased 
toward the shortage skills, Ultimately, however, 
these crude indications of gaps also suggest that 
employers may have to make do with manpower 
which does not quite meet the requirements of their 
production methods and quotas. 


8 D.B.S., Education Division, Canadian Institutes of 
Technology and some Related Institutions: Full-Time 
Post-Secondary Enrolment as of October 1966, April 
1967, Tables 2 and 3. 


° D.B.S., Survey of Vocational Education and Training, 
1963-64, catalogue no. 81-209, Queen’s Printer, April 
1967, Table 10. 


CHAPTER V 


SUMMARY AND CONCLUSIONS 


The Economic Council’s Projection Framework 


The foregoing projections are based on the 
Economic Council’s projections of employment in 
agriculture, community service, public administra- 
tion and the commercial non-agricultural sector and 
of unemployment. A target of 97 per cent employ- 
ment was set, and the employment trends in agricul- 
ture, community service and public administration 
were analyzed and projected. The residual of the 
projected labour force was allocated to the commer- 
cial non-agricultural sector. This sector had to be 
disaggregated into finer industry groups, before the 
occupation structures could be derived. 


A Review of the Concepts 


Two concepts in the study are crucial. One is 
that of manpower requirements and the other that of 
a projection in this particular context. Manpower 
requirements basically mean the occupational and 
educational structure required of the labour force 
by the prevailing structure of output and technology. 
If they are not matched by the structure of manpower 
supply, either the structure of labour demand must 
make adjustments through the market mechanism or 
shortages and redundancies will occur. Manpower 
requirements are ascertained because there are 
lags and imperfections in the labour market adjust- 
ment mechanism, which certain policy measures may 
be able to reduce or even eliminate. 


The projections are not forecasts in this case, 
because they are based on assumptions which can- 
not be claimed to be likely occurrences. Rather the 
assumptions were frequently selected for their sim- 
plicity and computational convenience. The most 
important of them are reiterated in the following 
section. 


The Assumptions 
There is one basic assumption which is es- 


sential to the acceptability of the projections and 
that is that 


(i) manpower requirements will change in 


accordance with past trends. 


For the projection of the industry breakdown of 
manpower requirements in particular it is assumed 
that 

(ii) changes in the percentage industry struc- 

ture of employment follow linear trends 
(except for cyclical fluctuations); 
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(iii) the breakdown of the ‘‘industry unspeci- 
fied’’ group corresponds to the percentage 
distribution of employment by specified 
industry group; 


(iv) the cyclical pattern in the industry struc- 
ture of employment is fully correlated 
with the overall unemployment rate; 


(v) the industry structure in the past has been 
determined primarily by the structure of 
output and by the prevailing technology 
rather than by labour supply conditions; 


(vi) furthermore, the structure of output and 
technology are independent of the skill 
structure of manpower supply. 


Similarly, the projection of the industry divi- 
sions’ occupation structures is based on the as- 
sumptions that 
(vii) changes in the percentage occupation 

structures follow linear trends; 


(viii) the breakdown of the 
stated’’ group in each industry division 
corresponds to the percentage distribution 
of employment by stated occupation group 
in that industry division; 


‘foccupation not 


(ix) the percentage occupation structure of 


employment in each industry division, 
cyclically adjusted, is represented adequa- 
tely by the percentage occupation distri- 
bution of the labour force in the industry 
division; 

(x) the occupation structures in the past have 
been determined primarily by the prevai- 
ling technology rather than supply con- 


ditions. 


Two types of projections of the education 
structure of manpower requirements have been made. 
One of them consists of the extrapolation of the 
education structure of each occupation group. The 
other involves the specification of the required 
educational qualifications for each occupation 
class and provides a projection of the required 
entrants between 1961 and 1970 rather than of em- 
ployment in 1970. However, both of them are based 
on the assumption that 


(xi) the 1952-63 trend is more representative 
of the long-run trend in the industry struc- 
ture of employment than the 1946-63 trend. 


The extrapolation of the education structure of 
each occupation group involves the assumptions 
that 


(A-xii) the heterogeneity of educational qualifi- 
cations found in each occupation groupis 
primarily a reflection of the heterogeneity 
of productive functions within the occu- 
pation group; 


(A-xiii) the structure of qualifications and func- 
tions are primarily determined by techno- 
logy rather than by manpower supply con- 
ditions. 


The second projection of manpower require- 
ments by educational qualifications, given in terms 
of required entrants, involves a more elaborate set 
of assumptions. Aside from the assumed educational 
requirements of each occupation class, there are the 
following major assumptions. In the disaggregation 
of the projected occupation groups into occupation 
classes it is assumed that 


(B-xii) the distribution of the occupation classes 
in each occupation group among industries 
is proportionate to the distribution of that 
occupation group among the industries; 


(B-xiii) the percentage occupation-class structure 
of the labour force in each occupation 
group has in the past adequately repre- 
sented the corresponding structure of 
employment if the latter were adjusted to 
full-employment conditions. 


The projection of new entrants requires the 
assumptions that 

(B-xiv) the rate of attrition due to deaths and 

withdrawals from the labour force in any 

occupation class is determined solely by 

its age-sex structure and the age-sex- 

specific attrition rates are the same in all 
occupation classes, 


movements between occupations cancel 
each other out. 


(B-xv) 


The projection of the education structure of 
the required entrants rests on the assumptions that 


(B-xvi) the required set of educational qualifica- 
tions for each occupation class is unique; 


(B-xvii) there is no upgrading of the experienced 
labour force, that is, of those who entered 
the labour force before 1961; 


(B-xviii) drop-outs re-entering the labour force do 
not require additional education. 
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In addition, the projection of the non-compara- 
ble classes and the managerial group requires the 
assumptions that 


(B-xix) the occupation-class structure of the non- 
comparable classes in each occupation 
group weighted by the specified 1960-70 
educational requirements will continue to 
change along its historical trends; 


(B-xx) the educational qualifications required of 
the managerial group will change from the 
actual education structure in 1961 to the 
education structure in 1970 extrapolated 
from the historical trend in the actual 


education structure; 


(B-xxi) the education structure of the group of 
owners and managers dropping out of the 
labour force in 1961-70 is the same as the 
education structure of all managers in the 
labour force in 1946. 


The final adjustments involved the assump- 
tions that 

(B8-xxii) the survivors of the ‘‘occupation not sta- 

ted’’ group are distributed among the 

occupation groups and education levels in 

proportion to the occupation-education 

matrix of the 1961 ‘‘stated’’ labour force; 


(B-xxiii) the education structure of the unemployed 
in 1970 is proportionately the same as 
that of employment. 


This list of assumptions is not meant to be 
exhaustive, but only to point to the major premises 
involved in the projections. 


It will be clear from this list that the projec- 
tions are not based on a completely realistic set of 
assumptions. For example, in assessing assumption 
(i) it will be obvious that changes frequently devia- 
te from preceding trends. Nor is it likely that as- 
sumption (vi) is entirely correct, since certain ty- 
pes of technological changes may be introduced in 
direct response to labour shortages, or such scar- 
cities may change the structure of final demand by 
inducing changes in the price structure of final 
products. Similarly the assumption that inter- 
occupational movements cancel each other out 
(B-xv) is a highly improbable proposition. As has 
been stated above, the best justification for some 
of the assumptions is that of convenience. 


Any distortions in the projections resulting 
from unrealistic assumptions can only be accounted 
for by making discretionary modifications in the 


final results. There is little that can be done about 
the difficulties involved in assumption (i). But 
any distortions resulting, for example, from as- 
sumptions (vi) and (B-xv) might be reduced by 
taking into account certain equilibration effects. 
If the projected structure of manpower requirements 
is compared with a projection of the structure of 
manpower supplies, a picture of potential imba- 
lances can be obtained. They are only potential 
because they ignore any feedback from these im- 
balances on the structures of manpower demand and 
supply. This feedback might be considered infor- 
mally by making discretionary judgments about the 
effects of imbalances on technology, on the struc- 
ture of output and on labour mobility, which in turn 
dilute the imbalances. 


The Data Sources 


For the projection of the industry structure of 
employment Labour Force Survey data was used, 
The occupation structure in each industry division 
was projected on the basis of Census data adjusted 
for intercensal comparability in Volume 1. Census 
data was also used for the first type of projection 
of the education structure in each occupation group. 
Discretionary judgment was used in the specification 
of the requisite educational qualifications for each 
occupation class in the second type of projection of 
the education structure. 


The Findings 


The projection of the industry structure of 
employment opportunities in 1970, as derived from 
the Economic Council projections, indicates rela- 
tively rapid growth in the community service, public 
administration (government), finance, business and 
personal service industries and declines in agri- 
culture and forestry. Employment opportunities in 
construction and public utilities are projected to 
grow somewhat more rapidly than total employment 
and in manufacturing and transportation and commu- 
nication somewhat more slowly. However, this pro- 
jection does not take account of the investment 
requirements involved in the Economic Council’s 
growth projection, a factor which affects construc- 
tion and manufacturing. In the case of other indus- 
tries, the evidence is not sufficiently unambiguous 
to draw conclusions from it. 


According to the projection of the occupation 
structure of employment opportunities, the sharpest 
growth will occur in the professional group, and 
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relatively rapid increases will characterize the 
clerical and service occupations. The primary 
occupations are projected to experience noteworthy 
declines, and no significant increases are seenin 
the case of labourers. The projections of the other 
occupation groups follow approximately the growth 
pattern of the whole labour force. 


The projection of the required education struc- 
ture of the stock of manpower leads to the rather 
obvious result that the proportion of job opportuni- 
ties requiring no more than elementary education is 
declining while the proportion of job opportunities 
for those with at least some post-secondary educa- 
tion is increasing. More interesting is the projection 
of the required education structure of the labour 
force entrants in 1961-70, based on the discretionary 
determination of the educational requirements for 
the various occupation classes. According to that 
all but 7.5 per cent of the labour force entrants will 
have to have completed at least elementary school- 
ing. Completion of high school education is required 
of nearly two fifths. One-sixth should be qualified 
with trade school or apprenticeship training, al- 
though part of that requirement might be met by on- 
the-job training. At least 4 per cent of the entrants 
should be qualified nurses or teachers and another 
5 per cent should be graduates of technical and 
other non-academic post-secondary institutes, ac- 
cording to this projection. University graduates 
should make up one tenth of the labour force en- 
trants. Among the honours and professional gradu- 
ates the required arts-science ratio is 1:4. Perhaps 
the most conspicuous result of the projection is the 
heavy demand for persons with technical and scien- 
tific post-secondary education, including a large 
proportion from non-academic institutions. A com- 
parison with the current output of technical insti- 
tutes indicated a shortage of facilities in that part 
of the education system. 


“Projecting’’ the Method of Manpower Projections 


The next step in making long-range projections 
which will ultimately become useful for manpower 
policy and planning at the governmental as wellas 
the enterprise level should be the projection of the 
structure of labour supply. Then prospective struc- 
tural imbalances can be determined, even though it 
will still remain unclear how large these imbalances 
will remain after labour mobility has wor them 
down to a certain extent. This would have to be 
assessed on a discretionary basis at that stage. 


Aside from refining the method of projecting 
manpower requirements by improving the occupation- 
education coefficients, an interindustry analysis 


of output should be incorporated in the model to 
generate the industry structure of manpower requi- 
rements. Such an analysis might also generate 
productivity growth rates which might then improve 
the projection of the occupation structures in the 
respective industries. 


Finally, the projection of manpower require- 
ments and supplies should be integrated into one 
big model to permit interaction between the two as 


68 


it actually occurs in the labour market. For ex- 
ample, a model might be developed in which chan- 
ges in demand and supply are partly determined by 
the discrepancies between the levels of demand and 
supply. This would permit the removal of the im- 
plicit assumption that labour supply does and 
should do all the adjusting. Changes in the struc- 
ture of output and in the techniques of production 
necessary to accommodate manpower constraints 
could then be explicitly taken into account. 
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